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INTRODUCTION.
The p r o b le m  o f  t u b e r c u l o s i s  i s  one  w h ic h  i s  i n t i ­
m a t e l y  c o n c e r n e d  w i t h  t h e  g e n e r a l  w e l l  b e i n g  o f  t h e  
p o p u l a t i o n .  I t ,  p e r h a p s  m ore t h a n  an y  o t h e r  d i s e a s e ,  
i s  a  r e f l e x  o f  t h e  e n v i r o n m e n t a l  c o n d i t i o n s  u n d e r  w h ic h  
p e o p l e  l i v e .  A s t u d y  o f  t h e  s t a t i s t i c a l  d a t a  shows t h a t  
d u r i n g  t h e  l a s t  60 y e a r s  t h e  d e a t h - r a t e  f ro m  t h i s  d i s ­
e a s e  h a s  d e c l i n e d  i n  a  s t r i k i n g  f a s h i o n ,  an d  i t  w ou ld  
seem  t h a t  t h e  m e a s u re s  a d o p te d  d u r i n g  t h a t  p e r i o d  f o r  
t h e  r a i s i n g  o f  t h e  s t a n d a r d  o f  l i v i n g ,  h y g i e n i c  a s  w e l l  
a s  e c o n o m ic ,  w e re  b e a r i n g  f r u i t .
D u r in g  t h i s  p e r i o d  t h e  d e a t h - r a t e  f ro m  a l l  fo rm s  
o f  t u b e r c u l o s i s  o c c u r r i n g  i n  t h e  B r i t i s h  I s l e s  shows 
a p p r o x i m a t e l y  a  70 p e r  c e n t  r e d u c t i o n :  and t h e  c r e d i t  
f o r  t h i s  h a s  b e e n  g i v e n  t o  many f a c t o r s .  Of t h e s e  
f a c t o r s  s o c i a l  a n d  e c o n o m ic  im p ro v e m e n ts  h a v e  u n d o u b t ­
e d l y  p l a y e d  t h e i r  p a r t  b u t  p r o b a b l y  t h e  m o s t  b e n e f i c i a l  
po w er  h a s  b e e n  t h e  a p p l i c a t i o n  o f  m e d i c a l  k n o w le d g e  t o  
t h e  h e a l t h  p ro b le m s  o f  t h e  p e o p l e .
When m e d ic in e  l a i d  a s i d e  m e d i a e v a l  c o n c e p t i o n s  o f  
d i s e a s e  and  i t s  c a u s e s  and  a d o p te d  i n  t h e i r  p l a c e  c o n ­
c i s e  s c i e n t i f i c  f a c t s  t h e  p r o b le m  o f  t h e  s p r e a d  o f  
d i s e a s e  b y  i n f e c t i o n  becam e e v i d e n t .  P r a o t i c a l  e x ­
p e r i e n c e  h a d  show n t h a t  c e r t a i n  d i s e a s e s  o c c u r r e d  and 
s p r e a d  m ore  r e a d i l y  i n  c e r t a i n  c i r c u m s t a n c e s  an d  s t e p s  
w e re  t a k e n  t o  m in im is e  t h i s  s p r e a d  b y  e r a d i c a t i n g  t h e s e  
a d v e r s e /
a d v e r s e  c i r c u m s t a n c e s .  To t h i s  end  r e f o r m s  and  i m p r o v e ­
m e n ts  w e re  b e i n g  c a r r i e d  o u t  i n  h o u s i n g ,  s a n i t a t i o n ,  
w a t e r  s u p p l i e s  and  o t h e r  e s s e n t i a l  s e r v i c e s .
I n  a  w o rd ,  t h e  r e s p o n s i b l e  g o v e r n in g  b o d i e s  becam e 
'P u b l i c  H e a l t h  c o n s c i o u s ' .  T h is  q u i c k e n i n g  o f  t h e  
n a t i o n a l  i n t e r e s t  r e s u l t e d  i n  t h e  f o r m a t i o n  o f  P u b l i c  
H e a l t h  o r g a n i s a t i o n s  now s c a t t e r e d  t h r o u g h o u t  t h e  w o r ld ;  
o r g a n i s a t i o n s  s t a f f e d  by s p e c i a l l y  t r a i n e d  men and 
women; w hose p a r t i c u l a r  d u t y  i t  i s  t o  s e e  t h a t  e v e r y ­
t h i n g  may b e  d o n e  t o  com bat t h e  c o n d i t i o n s  g i v i n g  r i s e  
t o ,  a n d  h e l p i n g ,  t h e  s p r e a d  o f  i n f e c t i o u s  d i s e a s e .
As i t  h a p p e n e d ,  t u b e r c u l o s i s  was one  o f  t h e  e a r ­
l i e s t  d i s e a s e s  i n  w h ic h  a  s p e c i f i c  i n f e c t i o n  was p ro v e d  
b u t  i t s  s i g n i f i c a n c e  was n o t  a p p r e c i a t e d  b y  t h e  a d m in ­
i s t r a t i v e  a u t h o r i t i e s , and  f u l l y  t h i r t y  y e a r s  e l a p s e d  
a f t e r  K o c h 's  d i s c o v e r y ,  b e f o r e  i t  becam e a  n o t i f i a b l e  
d i s e a s e .  T h i s  o r d e r  i n t e n s i f i e d  t h e  upw ard  t r e n d  w h ic h  
h a d  a l r e a d y  b e g u n  i n  t h e  h o u s in g  c o n d i t i o n s  a n d  p e r s o n a l  
h y g i e n e  o f  t h e  p e o p l e .  By p r o v i d i n g  h o s p i t a l  accom m oda­
t i o n  f o r  s e g r e g a t i o n  o f  t h o s e  s u f f e r i n g  f ro m  t h e  d i s ­
e a s e  o r ,  a t  l e a s t  t r a i n i n g  th em  t o  d e s t r o y  c o n t a g i o u s  
d i s c h a r g e s , t h e  way was f u r t h e r  p a v e d  to w a r d s  t h e  im ­
p ro v e m e n t  w h ic h  now e x i s t s .  C la im s  h a v e  b e e n  made t h a t  
t h e s e  e f f o r t s  a l o n e  a r e  n o t  r e s p o n s i b l e  f o r  t h e  i m p r o v e ­
m en t b u t  t h a t  t h e r e  a r e  o t h e r  f a c t o r s  a l s o ,  y e t  w h a t ­
e v e r  t h e  c a u s e ,  t h e  f a c t  r e m a in s  t h a t  i n  t u b e r c u l o s i s  
t h e r e /
t h e r e  h a s  b e e n  a  m arked  im p ro v em en t i n  b o t h  i n c i d e n c e  
and  m o r t a l i t y  r e t u r n s  w i t h i n  a  s h o r t  n umbe r  o f  y e a r s .
As i t  a f f e c t s  man t h i s  d i s e a s e  i s  r o u g h l y  d i v i d e d  
i n t o  two g r e a t  g r o u p s ,  t h e  PULMONARY and  NON -PULMONARY 
f o rm s  an d  i t  i s  t h e  l a t t e r  w h ic h  i s  t h e  s u b j e c t  o f  t h i s  
i n v e s t i g a t i o n •
N o n -p u lm o n a ry  t u b e r c u l o s i s  i s  o f t e n  c a l l e d  s u r g i c a l  
t u b e r c u l o s i s  b e c a u s e  o f  i t s  d i s t r i b u t i o n  a n d  b e c a u s e ,  
i n  c o n t r a s t  t o  t h e  o t h e r ,  i t  l e n d s  i t s e l f  p a r t i c u l a r l y  
t o  s u r g i c a l  t r e a t m e n t .  I n  a d d i t i o n  i t  i s  a  m a jo r  p r o ­
b le m  o n l y  i n  t h e  f i r s t  t e n  t o  f i f t e e n  y e a r s  o f  l i f e ;  
b e c o m in g  d i s t i n c t l y  r a r e  a t  t h e  a g e s  when t h e  p u lm o n a ry  
t y p e  t a k e s  i t s  t o l l .  The a c c o m p a n y in g  g r a p h  d em o n s­
t r a t e s  t h e  d i f f e r e n c e  b e tw e e n  t h e  two t y p e s .
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P h i l i p ,  q u o t i n g  f i g u r e s  f o r  S c o t l a n d  show ed  t h a t  
t h e  m o st  s u b s t a n t i a l  r e d u c t i o n  i n  t u b e r c u l o s i s  f a t a l i t y  
t o o k  p l a c e  I n  t h e  f i r s t  y e a r  o f  l i f e  and  t h e  l e a s t  a t  
a g e s /
a g e s  o f  35 y e a r s  an d  o v e r .  I n  v ie w  o f  t h e  t a b l e s  an  
i n f e r e n c e  may b e  d ra w n  t h a t  a n  im p ro v em en t o c c u r r e d  i n  
t h e  r e s u l t s  o f  c a s e s  o f  n o n -p u lm o n a ry  t u b e r c u l o s i s  r e ­
c o r d e d  and  t r e a t e d .  T h i s  im p ro v em en t may h a v e  b e e n  d u e  
t o  a  c h a n g e  i n  t h e  t y p e  o f  i n f e c t i o n  f o l l o w i n g  t u b e r c u -  
l i s a t i o n  o f  t h e  p o p u l a t i o n  w i t h  a  lo w e r e d  f a t a l i t y  a s  
s u g g e s t e d  b y  some o r ,  a t  t h e  o t h e r  e x t r e m e ,  t o  im p ro v e d  
m e th o d s  o f  t r e a t m e n t .  One o t h e r  p o t e n t  f a c t o r  i s  t h e  
s u p e r v i s i o n  o f  t h e  m i l k  s u p p ly  t o  t h e  g e n e r a l  p u b l i c  
a n d  i t  i s  a l s o  p o s s i b l e  t h a t  e a r l i e r  and  m ore a c c u r a t e  
d i a g n o s i s  o f  t h e  d i s e a s e  b y  t r a i n e d  o b s e r v e r s ,  glided b y  
m o d e m  r a d i o l o g y ,  p l a y s  a  l a r g e  p a r t .
D e s p i t e  t h i s  im p ro v em en t t u b e r c u l o s i s  o f  t h e  b o n e s  
an d  j o i n t s  i n  c h i l d r e n  i s  s t i l l  a  g r a v e  p r o b le m  and  p r e ­
s e n t s  t o  t h e  p e r s o n  t r e a t i n g  i t  many g in o m a l ie s .  A p a t ­
i e n t  w i t h  a  s im p le  l e s i o n  o f  t h i s  n a t u r e  t r e a t e d  on  
m o d e m  l i n e s  may g i v e  a  good  r e s u l t  d e m a n d in g  n o  t r e a t ­
m en t o t h e r  t h a n  r e s t  and g e n e r a l  c a r e .  On t h e  o t h e r  
h a n d  a n  a p p a r e n t l y  s i m i l a r  c a s e  may d e v e l o p  a n  a b s o e s s  
an d  e v e n t u a l l y  fo rm  a  s i n u s .  T h i s  c o m p l i c a t i o n  may r e ­
s u l t  i n  t h e  d e v e lo p m e n t  o f  a m y lo id  d i s e a s e  a n d  d e a t h ;  
o r ,  a t  t h e  b e s t  I t  may b e  h e a l e d  a f t e r  much t r o u b l e  w i t h  
a  r e s i d u a l  c r i p p l i n g  d e f o r m i t y .  C o m p l i c a t i o n s  o f  t h i s  
t y p e  o o c u r  f r e q u e n t l y  and  t h e i r  im p o r t a n c e  c a n n o t  be  
o v e r - r a t e d .  F r a s e r ,  i n  h i s  b o o k  on  T u b e r c u l o s i s  o f  
t h e  B o n e s  and  J o i n t s ,  s a y s  t h a t  " a b s c e s s  f o r m a t i o n  i s  
s e r i o u s /
s e r i o u s  i n  s o  f a r  a s  i t  i s  s o  o f t e n  t h e  p r e c u r s o r  o f  
t h e  n e x t  d a n g e r ,  v i z .  s e p t i c  i n f e c t i o n .  I n  i t s e l f  i t  
i n c r e a s e s  t h e  g r a v i t y  o f  t h e  d i s e a s e  and  b y  i t s  t e n d e n c y  
t o  b u r ro w  i t  may o p en  u p  t o  i n f e c t i o n  w id e  a r e a s  o f  
s o f t  t i s s u e " .  I n  a n o t h e r  p a r t  o f  t h e  same b o o k  h e  s a y s ,  
"M ixed  i n f e c t i o n  i s  t h e  m ost s e r i o u s  c o m p l i c a t i o n  w h ic h  
c a n  o c c u r .  I t  f o l l o w s  a b s c e s s  f o r m a t i o n  o r  i m p e r f e c t  
s u r g i c a l  i n t e r f e r e n c e  and  i t s  d a n g e r  l i e s  i n  t h e  a p p a r ­
e n t  im p e tu s  w h ic h  i t  g i v e s  t o  t h e  t u b e r c u l o u s  p r o c e s s " . 
A n o th e r  a u t h o r ,  D u d g eo n ,  r e f e r s  t o  t h e  im p o r t a n c e  o f  
m ix e d  i n f e c t i o n s  i n  b o n e  a n d  j o i n t  t u b e r c u l o s i s ,  r e ­
m a r k in g ,  " I n  t h e  o l d  d a y s  o f  m ixed i n f e c t i o n s ,  d u e  t o  
e r r o r s  i n  t h e  s u r g i c a l  t r e a t m e n t ,  p y o g e n ic  v a c c i n e s  
w e re  s o m e tim e s  o f  u s e ,  b u t  I  h a v e  n o t  em ployed  s u c h  a  
v a c c i n e  s i n c e  1912" ( B a c t .  v a c c i n e s  a n d  t h e i r  p o s t ,  
i n  t h e r a p e u t i c s ,  D udgeon 1 9 2 7 ) .
F r a s e r  i s  d e a l i n g  w i t h  p r e - w a r  t u b e r c u l o s i s  and 
D u d g e o n 's  r e m a r k  I m p l i e s  t h a t  some c h a n g e  h a s  t a k e n  
p l a c e  i n  t h i s  f o r m  o f  t u b e r c u l o s i s  s i n c e  1 9 1 2 .  T h i s  
c h a n g e  may h a v e  r e s u l t e d  f ro m  b e t t e r  m e th o d s  o f  t r e a t ­
m en t o r  f ro m  a  c h a n g e  i n  t h e  t y p e  o f  t h e  l e s i o n .
W ith  p r e s e n t  d a y  m e th o d s  o f  t r e a t m e n t  i n  u s e  a  
s u p e r f i c i a l  s u r v e y  o f  a  n um ber  o f  c a s e s  seem ed t o  show 
t h a t  s e c o n d a r y  i n f e c t i o n  o f  s i n u s e s  was n o t  s o  im ­
p o r t a n t  a  f a c t o r  a s  i n  f o r m e r  d a y s . Y e t  c e r t a i n  
s i n u s e s  d e v e lo p e d  c o m p l i c a t i o n s  and  r e f u s e d  t o  h e a l  
w h i l e /
6w h i l e  o t h e r s  r a i l  a  s h o r t  c o u r s e  and h e a l e d  q u i c k l y .  
I n f o r m a t i o n  was s o u g h t  u p o n  t h e  m a t t e r  i n  t h e  l i t e r a ­
t u r e  b u t  i t  wa3 f o u n d  s a d l y  l a c k i n g .  A b s c e s s e s  and 
t h e i r  t r e a t m e n t  r e c e i v e d  a  f u l l  m e a s u re  o f  c a r e  i n  a l l  
b o o k s  b u t ,  i n  m o s t ,  t h e  q u e s t i o n  o f  s i n u s e s ,  t h e  r e a s o n  
f o r  t h e i r  t r o u b l e s o m e  c o u r s e  an d  t h e  f a c t o r s  g o v e r n in g  
t h e i r  f o r m a t i o n  an d  h e a l i n g  was n o t  a v a i l a b l e .  E ven  
i n f o r m a t i o n  r e l a t i n g  t o  t h e i r  e f f e c t  u p o n  t h e  c o u r s e  o f  
t h e  p r im a r y  f o c u s  o f  d i s e a s e  w ere  l a c k i n g .  One r e f e r ­
e n c e  was fo u n d  g i v i n g  t h e  i n f e c t i n g  o r g a n i s m s  i n  
s i n u s e s  t o  i n c l u d e  s t r e p t o c o c c i ,  d i p h t h e r o i d  b a c i l l i  
an d  s t a p h y l o c o c c i  b u t  n o  e v i d e n c e  was g i v e n  a s  t o  t h e i r  
r e l a t i v e  i m p o r t a n c e .
I t  was t h o u g h t ,  i n  v ie w  o f  t h e  s i m i l a r i t y  b e tw e e n  
s i n u s e s  and  wounds t h a t  some i n f o r m a t i o n  m ig h t  b e  f o u n d  
i n  w o rk s  d e a l i n g  w i t h  wound i n f e c t i o n s .  D o u g l a s ,  
F le m in g  and  C o le b r o o k  i n  a n  M .R .C . r e p o r t  on t h i s  s u b ­
j e c t  s t a t e  t h a t  " a l m o s t  e v e r y  s e o o n d a r y  i n f e c t i o n  com­
p l i c a t i o n  o f  any  s e r i o u s n e s s  i s  c a u s e d  b y  S t r e p ,  p y o ­
g e n e s ,  e . g .  t h e  p e r s i s t e n c e  o f  s i n u s e s ,  f e v e r  e t c . *
A3 a  r e s u l t  o f  random  o b s e r v a t i o n s  made u p o n  s i n u s e s  
s u s p i c i o n  h a d  a l r e a d y  f a l l e n  u p o n  s t e p t o c o c c i  a s  t h e  
m i s c h i e f  m ak in g  s e c o n d a r y  i n f e c t i o n  and  a n  i n v e s t i ­
g a t i o n  was p l a n n e d  p r i m a r i l y  t o  a n s w e r  t h e  f o l l o w i n g  
q u e s t i o n s .
I .  The d e t e r m i n a t i o n  o f  t h e  p r e s e n c e  o r  a b s e n c e  o f  
s t r e p t o c o c c i  i n  s i n u s e s .
I I . /
7I I .  The c l a s s i f i c a t i o n  o f  s u c h  s t r e p t o c o c c i .
I I I .  The e f f e c t  o f  t h e s e  s t r e p t o c o c c i  o n  t h e  l o c a l  
an d  g e n e r a l  c o n d i t i o n  o f  t h e  p a t i e n t .
I V .  The m eth o d  and  t i m e  o f  i n f e c t i o n
THE HISTORY OF THE STREPTOCOCCI IK RELATION
TO DISEASE IN MAH.
S t r e p t o c o c c i  w ere  f i r s t  d e s c r i b e d  and nam ed b y  
B i l l r o t h  i n  1874  and  t h e i r  e x i s t e n c e  was c o n f i r m e d  b y  
o t h e r  o b s e r v e r s  i n  t h e  y e a r s  w h ic h  f o l l o w e d .  D oub t 
l i n g e r e d  r e g a r d i n g  t h e i r  r o l e  i n  t h e  t i s s u e s  f ro m  w h ic h  
t h e y  w e re  r e c o v e r e d  and  i t  was n o t  u n t i l  a l m o s t  t e n  
y e a r s  h a d  e l a p s e d  t h a t  O g s to n  o f  A b e rd e e n  was a b l e  t o  
p r o v e  t h e i r  p a t h o g e n i c  p o w er  to w a r d s  human b e i n g s .  
C o i n c i d e n t  a lm o s t  w i t h  t h i s  i n v e s t i g a t i o n  was t h a t  o f  
C heyne  who h e l d  t h a t  t h e s e  o r g a n i s m s  w ere  n o n - p a t h o -  
g e n i c  a s  h e  h a d  f o u n d  th e m  i n  h e a l t h y  w o u n d s .  L a t e r  
i n v e s t i g a t i o n s  u p h e l d  t h e s e  s t a t e m e n t s  an d  t h e  g en u s  
was e n l a r g e d  b y  p a t i e n t  r e s e a r c h  and a c k n o w le d g e d  t o  
c o n t a i n  m em bers w h ic h  w e re  w i d e l y  d i f f e r e n t  i n  t h e i r  
p a t h o g e n i c  p o w e r s .  E ven  p h y s i c a l  c h a r a c t e r i s t i c s  w ere  
f o u n d  t o  v a r y  and  V e i l l o n  i n  1893 d e s c r i b e d  a  s t r a i n  
w h ic h  w o u ld  n o t  g row  i n  t h e  p r e s e n c e  o f  a i r ,  t h e  n u ­
c l e u s  o f  a  g ro u p  w h ic h  was s i m i l a r l y  i n c r e a s e d  a s  t im e  
p a s s e d .  E v e n t u a l l y ,  t h e r e f o r e ,  t h e  g e n u s  w as e n l a r g e d  
t o  c o n t a i n  s t r a i n s  w h ic h  w e re  v e r y  d i f f e r e n t  i n  t h e i r  
b i o l o g i c a l  r e q u i r e m e n t s  and  p a t h o g e n i c  p o w ers  a n d  w h ic h  
w e re  w id e s p r e a d  t h r o u g h o u t  n a t u r e  p a r t i c u l a r l y  i n  
r e f e r e n c e  t o  m an.
A l i s t  o f  p a t h o l o g i c a l  c o n d i t i o n s  i n  man f ro m  
w h ic h  s t r e p t o c o c c i  h a v e  b e e n  r e c o v e r e d  w o u ld  b e  v e r y  
g r e a t /
g r e a t  and  t h e  f o l l o w i n g  i s  o n l y  r e p r e s e n t a t i v e  o f  l e s ­
i o n s  i n  w h ic h  i t  i s  t h e  s o l e  c a u s a l  o r g a n i s m  o r  i n  
w h ic h  i t  i s  a  common c a u s a l  o r g a n i s m .
1 . S c a r l e t  f e v e r .
2 . P u e r p e r a l  s e p s i s .
3 . E r y s i p e l a s .
4 . C e l l u l i t i s .
5 . A c u te  r h e u m a t i c  f e v e r .
6 . S u b - a c u t e  u l o e r a t i v e  e n d o c a r d i t i s .
7 . P r im a r y  and  s e c o n d a r y  b r o n c h o  p n e u m o n ia .
8 . T o n s i l l i t i s .
9 . S e p t i c  s o r e  t h r o a t .
1 0 . O t i t i s  m e d ia ,  i n t r a c r a n i a l  a b s c e s s ,  m e n i n g i t i s
1 1 . V a r i o u s  s k i n  l e s i o n s .
1 2 . P e r i t o n i t i s .
1 3 . S e p t i c a e m i a .
U n f o r t u n a t e l y  f ro m  t h e  v ie w  p o i n t  o f  s i m p l i c i t y  
i t  was f o u n d  i m p o s s i b l e  t o  s a y  t h a t  a  c e r t a i n  s t r a i n  
w o u ld  b r i n g  a b o u t  a  c e r t a i n  l e s i o n ,  a s  v i r u l e n c e ,  e v e n  
o v e r  s e v e r a l  g e n e r a t i o n s  o f  a  p a r t i c u l a r  s t r a i n ,  was 
f o u n d  t o  v a r y .  R e a o t i o n  o n  t h e  p a r t  o f  a  h o s t  a l s o  
v a r i e d  a n d  many i n t e r e s t i n g  e x p e r i m e n t s  h a v e  b e e n  
c a r r i e d  o u t  u p o n  t h e  im m u n ity  r e s u l t a n t  f ro m  i n f e c t i o n .  
T h i s  im m u n ity  was f o u n d  t o  b e  o f  two f o r m s ,  one  l o c a l  
an d  t h e  o t h e r  g e n e r a l  and  t h e s e  fo rm s  w e re  so m e t im e s  
d e v e l o p e d  s e p a r a t e l y .  (Gay a n d  R h o d es  1 9 2 2 ) .  The 
e x i s t e n c e  o f  a  g e n e r a l  a n t i t o x i c  im m u n ity  was f i r s t  
d e m o n s t r a t e d /
d e m o n s t r a t e d  b y  t h e  D ic k s  (1 9 2 4 )  t o  o c c u r  i n  s c a r l e t  
f e v e r  and on t h e  b a s i s  o f  t h i s  d i s c o v e r y  a  d i a g n o s t i c  
t e s t  was p o s t u l a t e d  and  f o u n d  s u c c e s s f u l .
A m ore  w id e s p r e a d  a p p l i c a t i o n  o f  i t s  g e n e r a l  p r i n c i p l e s  
e l i c i t e d  s e v e r a l  i n t e r e s t i n g  f a c t s  r e g a r d i n g  im m u n ity  
i n  g e n e r a l  t o  s t r e p t o c o c c a l  i n f e c t i o n s .  T h e se  w e r e ,
( 1 )  t h a t  t h e  n a t u r a l  im m u n ity  t o  s t r e p t o c o c c a l  i n f e c ­
t i o n  was low  (2 )  t h a t  v a r i a t i o n  i n  t h i s  im m u n ity  o c c u r ­
r e d  f ro m  t i m e  t o  t im e  ( e . g .  d u r i n g  p r e g n a n c y  p a r t u r ­
i t i o n  and  t h e  p u e r p e r iu m )  a n d  ( 3 )  t h a t  e x p o s u r e  o r  i l l ­
n e s s  r e d u o e d  im m u n i ty .
L o c a l  im m u n ity  was f o u n d  t o  v a r y  i n  d i f f e r e n t  s i t e s  
o f  t h e  b o d y  a n d  was f o u n d  t o  b e  p u r e l y  t r a n s i e n t  i n  
n a t u r e .  A c o m b i n a t i o n  o f  t h e s e  v a r i a b l e  f e a t u r e s  and 
t h e  v a r i a b l e  v i r u l e n c e  o f  s t r e p t o c o c c i  m akes i t  e v i d e n t  
why n o  c l e a r  c u t  a c t i o n  c o u ld  b e  a s c r i b e d  t o  a  p a r t i c ­
u l a r  s t r a i n .  A g e n e r a l  s t a t e m e n t  may b e  made t h a t  t h i s  
g e n u s  c o n t a i n s  many o f  t h e  m o s t  d a n g e r o u s  p a th o g e n s  
o f  m an.
Of p a r t i c u l a r  i n t e r e s t  i n  t h e  p r e s e n t  i n v e s t i g a ­
t i o n  was t h e  p r o b le m  o f  wound i n f e c t i o n  and  w i t h  i t ,  
s e v e r a l  o f  t h e  c u t a n e o u s  a n d  g e n e r a l  l e s i o n s  c a u s e d  b y  
s t r e p t o c o c c i .  The i m p o r t a n c e  o f  t h e s e  o r g a n i s m s  i n  
wounds o f  t h e  s k i n  an d  mucous m em branes  was b r o u g h t  o u t  
v e r y  f o r c i b l y  d u r i n g  t h e  G r e a t  W ar. D u r in g  t h i s  t im e  
t h e  p o s s i b i l i t i e s  f o r  s u c h  a n  i n f e c t i o n  w ere  e n o rm o u s ly  
e n h a n c e d  b y  t h e  c o n d i t i o n s  u n d e r  w h ic h  t h e  t r o o p s  w e re  
l i v i n g /
l i v i n g  an d  f u r t h e r m o r e ,  am p le  f a c i l i t i e s  w e re  p r e s e n t  
f o r  a d e q u a t e  i n v e s t i g a t i o n .  As a  r e s u l t  o f  t h e s e  i n ­
v e s t i g a t i o n s  s t r e p t o c o c c i  w e re  g iv e n  a  p l a c e  o f  i m p o r t ­
a n c e  i n  wound i n f e c t i o n s .  L e v a d i t i  (1 9 1 8 )  p o i n t e d  o u t  
t h a t  d e l a y  i n  t h e  h e a l i n g  o f  w a r  wounds r e s u l t e d  i f  a  
s t r e p t o c o c c a l  i n f e c t i o n  o c c u r r e d .  B r u c e ,  B e r l i n  an d  
L a w re n c e  (1 9 1 8 )  f o u n d  t h e s e  o r g a n i s m s  p r e s e n t  i n  24#  
o f  a  s e r i e s  o f  985  wounds and  r e g a r d e d  t h e i r  p r e s e n c e  
a s  t h e  c h i e f  c a u s e  o f  t h e  f a i l u r e  o f  s e c o n d a r y  s u t u r e .
I n  1920 D o u g la s ,  C o le b r o o k  and  F le m in g  r e p o r t e d  t h a t  
a l t h o u g h  o f t e n  n o t  p r e s e n t  i n i t i a l l y ,  S .  p y o g e n e s  was 
f o u n d  i n  p r a c t i c a l l y  e v e r y  s e p t i c  wound and  was r e s p o n ­
s i b l e  f o r  many o f  t h e  c o m p l i c a t i o n s  an d  s e q u e l a e  s u c h  
a s  e r y s i p e l a s  a n d  p e r s i s t i n g  s u p p u r a t i n g  s i n u s e s .  
A n a e r o b ic  s t r e p t o c o c c i  w e re  a l s o  r e c o v e r e d  i n  a  p e r c e n t ­
a g e  o f  c a s e s  b u t  w ere  a s s e s s e d  t o  b e  o f  lo w  v i r u l e n c e  
a n d  r e l a t i v e l y  u n i m p o r t a n t .  One e x c e p t i o n  t o  t t i i s  was 
a  f a t a l  c a s e  r e p o r t e d  by  M a rrw e d e l  and  W e h rs ig  i n  1 9 1 5 .
I t  was t h o u g h t  t h a t  t h e s e  o r g a n i s m s  w ere  v e r y  p r o ­
b a b l y  p r e s e n t  a s  s e c o n d a r y  i n f e c t i o n s  i n  t u b e r c u l o u s  
s i n u s e s  a l t h o u g h ,  a s  h a 3  a l r e a d y  b e e n  r e m a r k e d ,  no 
e v i d e n c e  e x i s t s  r e g a r d i n g  t h e i r  r o l e  i n  t h i s  t y p e  o f  
l e s i o n .  The p r o b a b i l i t y  i s  f u r t h e r  e n h a n c e d  b y  t h e  
w id e s p r e a d  n a t u r e  o f  t h e  g e n u s  a s  was show n e a r l i e r  i n  
t h e  c h a p t e r .
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P r e s e n t i n g  many p r o b le m s  r e g a r d i n g  t h e i r  p a t h o ­
g e n i c  p o w e rs  t h e s e  o r g a n i s m s  p r e s e n t e d  s t i l l  g r e a t e r  
p r o b le m s  w i t h  r e g a r d  t o  t h e i r  c l a s s i f i c a t i o n  a n d ,  i t  
i s  s a f e  t o  s a y ,  t h a t  m ore  e f f o r t  h a s  b e e n  e x p e n d e d  t o  
t h i s  end t h a n  t o  i n v e s t i g a t i n g  t h e i r  r e l a t i o n  t o  d i s ­
e a s e  i n  r e c e n t  y e a r s •
The f i r s t  a t t e m p t e d  c l a s s i f i c a t i o n  o f  t h e s e  o r g a n ­
i s m s  was o n  a  m o r p h o l o g i c a l  b a s i s .  When F e h l e i s e n  and  
R o s e n b a c k  i s o l a t e d  t h e  tw o s t r a i n s ,  w h ic h  t h e y  c a l l e d  
t h e  S .  e r y s i p e l a t i s  a n d  t h e  S .  p y o g e n e s  r e s p e c t i v e l y ,  
t h e  b e l i e f  was t h a t  t h e s e  s t r a i n s  w e re  c l e a r l y  d i f f e r ­
e n t i a t e d  and  R o s e n b a c k  made a n  a t t e m p t e d  c l a s s i f i c a t i o n  
b a s e d  o n  t h e i r  g r o w th s  o n  g e l a t i n  an d  a g a r .  T h i s  m e th o d  
was f o u n d  I n a d e q u a t e  b y  F r a e n k e l  (1 8 8 9 )  and  V . L i n g e l -  
s h e im  (1 8 9 1 )  and  t h e  l a t t e r  and K u r t h  s e p a r a t e l y  i n  
1891 p ro d u c e d  p a p e r s  a t t e m p t i n g  a  c l a s s i f i c a t i o n  on 
t h e  a p p e a r a n c e s  o f  s t r e p t o c o c c i  b r o t h  m e d i a .  I n  t h e  
y e a r s  w h ic h  f o l l o w e d  t h e  f i e l d  was e n l a r g e d  b y  t h e  w ork  
o f  V e i l l o n  (1 8 9 3 )  who d e s c r i b e d  a n  a n a e r o b i c  s t r e p t o ­
c o c c u s  w h i l e  o t h e r  i n v e s t i g a t o r s  r e c o v e r e d  o t h e r ,  and 
s u p p o s e d l y  d i f f e r e n t ,  s t r a i n s  f ro m  v a r i o u s  s o u r c e s .  
F u r t h e r  c o n f u s i o n  was c a u s e d  b y  t h e  w ork  o f  K och  and  
P e t r u s h k y  (1 8 9 6 )  who p r o v e d  t h a t  s t r e p t o c o c c i  f ro m  a 
v a r i e t y  o f  s o u r c e s  w e re  c a p a b l e  o f  p r o d u c i n g  e r y s i p e l a s  
i n  a n im a l s  p r o v i d e d  t h e  v i r u l e n c e  was e x a l t e d  s u f f i c ­
i e n t l y /
s u f f i c i e n t l y  b y  p a s s a g e .
By now i t  was o b v io u s  t h a t  m o r p h o l o g i c a l  t e s t s  a s  
s u g g e s t e d  w ere  i n a d e q u a t e ,  and f u r t h e r  t e s t s  w ere  d e ­
v i s e d .  H i s s  (1 9 0 2 )  i n t r o d u c e d  f e r m e n t a t i o n  r e a c t i o n s  
and  S c h o t t m u l l e r  ( 1 9 0 3 )  made a  c l a s s i f i c a t i o n  o f  a  
n u m b e r  o f  s t r a i n s  b a s e d  on  t h e i r  a c t i o n  o n  b lo o d  a g a r .  
W ith  im p ro v e m e n t  i n  k n o w le d g e  a n d  t e c h n i q u e  immuno­
l o g i c a l  t e s t s  w ere  i n t r o d u c e d ,  and now a l l  t h e s e  m e th o d s  
a r e  i n  u s e  f o r  t h e  c l a s s i f i c a t i o n  o f  s t r e p t o c o c c i  when 
r e c o v e r e d .  F o r  d e s c r i p t i v e  p u r p o s e s ,  t h e s e  t e s t s  may 
b e  d e a l t  w i t h  u n d e r  t h e  f o l l o w i n g  h e a d i n g s * -
I . M o r p h o lo g ic a l  and C u l t u r a l .
I I .  B io c h e m ic a l*  (A) A c t i o n  o n  B l o o d .
(B ) F e r m e n t a t i v e  P o w e r s .
I I I .  I m m u n o lo g ic a l .
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I .  MORPHOLOGICAL AND CULTURAL.
When d i f f e r e n t i a t i n g  s t r e p t o c o c c i  on  t h e  a b o v e  
g r o u n d s  a  p r im a r y  d i v i s i o n  o f  t h e  g e n u s  was made i n t o  
t h o s e  o r g a n i s m s  w h ic h  w e re  a e r o b i c  and f a c u l t a t i v e l y  
a n a e r o b i c  and  t h o s e  w h io h  w ere  s t r i c t l y  a n a e r o b i c .
To t h e s e  two g r o u p s ,  o f  w h ic h  t h e  f o r m e r  was t h e  l a r g e r ,  
f u r t h e r  t e s t s  w ere  a p p l i e d .  S t r a i n s  w h ic h  w ere  a e r ­
o b i c  o r  f a c u l t a t i v e l y  a n a e r o b i c  w ere  show n t o  h a v e  a  
r e l a t i o n s h i p  m o r p h o l o g i c a l l y  t o  t h e i r  h a e m o l y t i c  p o w e rs  
and  w e re  f u r t h e r  s u b d i v i d e d  i n t o  S c h o t t m u l l e r ' s  d i v ­
i s i o n s  o f  h a e m o l y t i c  and  v i r i d a n s  s t r a i n s  a n d  t h o s e  
w h ic h  w e re  i n e r t  to w a r d s  b l o o d .
I I .  t h e  h a em o ly tic  s t r e p t o c o c c i .
S t r a i n s  o f  t h i s  t y p e  w ere  u s u a l l y  o b s e r v e d  a s  w e l l  
r o u n d e d  c o c c i  i n  c h a i n s  o f  m o d e r a te  l e n g t h  and  w ere  
f o u n d  t o  g row  r e a d i l y  on  a g a r  and  t o  y i e l d  c u l t u r e s  o f  
g o o d  v i a b i l i t y .  I t  was f u r t h e r  c l a im e d  t h a t  t h e s e  
o r g a n i s m s  h a d  t h e  e l e m e n t s  o f  t h e  c h a i n  c o m p re s s e d  so  
a s  t o  b e  l o n g e r  i n  t h e  a x i s  a t  r i g h t  a n g l e s  t o  t h e  
c h a i n  (Holman 1 9 1 6 j  K i n s e l l a  & S m i th  1 9 1 8 ;a n d  M cL eo d ) .  
M o r p h o l o g i c a l  v a r i a t i o n s  w e re  n o t e d  b y  T a d d e r  (1 9 0 9 )  
who d e s c r i b e d  g i a n t  fo rm s  and N o r t o n ,  R o g e r s  and  
G e o r g i e f f  (1 9 2 1 )  d e s c r i b e d  a  b a c i l l a r y  fo rm  w h ic h  t h e y  
o b t a i n e d  u n d e r  a b n o rm a l  c o n d i t i o n s .  I t  was show n t h a t  
t h e  m o rp h o lo g y  v a r i e d  i n  a c c o r d a n c e  w i t h  t h e  r e c e n t  
e n v i r o n m e n t /
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e n v i r o n m e n t  a s  i l l u s t r a t e d  b y  t h e  d i p l o c o c c a l  f o rm  o f  
a  s t r a i n  i n  a n  e a r l y  s u p e r f i c i a l  l e s i o n  a s  com pared  
w i t h  t h e  l o n g  c h a i n  fo rm  o f  a  s i m i l a r  o r g a n i s m  i n  a  
w e l l - f o r m e d  a b s c e s s .  C a p s u le  f o r m a t i o n  was shown t o  
b e  a b s e n t  w i t h  t h e  e x c e p t i o n  o f  B a i l e  & K l e i n h a n s ) 1 9 1 2 )  
who c l a im e d  t h a t  a  c a p s u l e  may be  o b s e r v e d  i r r e g u l a r l y  
a r o u n d  s t r e p t o c o c c i  i n  t h e  a n im a l  b o d y  b u t  becam e 
v i s i b l e  ' i n  v i t r o '  when t h e  o r g a n i s m s  w ere  e x p o se d  
s i m u l t a n e o u s l y  t o  t h e  a c t i o n  o f  l e u c o c y t e s  and  s e m r n .  
When s t a i n e d  t h e  o r g a n i s m s  w ere  show n t o  b e  Gram p o s i ­
t i v e  w i t h  o c c a s i o n a l  v a r i a t i o n s  i n  i n t e n s i t y ,  e s p e c i a l l y  
i n  o l d  c u l t u r e s .  Two s t r a i n s  w e re  r e p o r t e d  b y  J a f f e  
(1 9 1 2 )  w h ic h  g a v e  Gram n e g a t i v e  s u b c u l t u r e s  a n d  K i n s e l l a  
n o t e d  a  t e n d e n c y  t o  l o s s  o f  Gram p o s i t i v e  3 t a l n i n g  when 
t h e  s t r a i n s  i n c r e a s e d  i n  v i r u l e n c e .
The a p p e a r a n c e s  when g row n  i n  ' b r o t h  m e d ia '  w ere  
e i t h e r  a  g e n e r a l  t u r b i d i t y  o r  a  g r a n u l a r  d e p o s i t ,  and  
t h i s  f e a t u r e  was shown t o  b e  o f  n o  v a l u e  i n  a  d i f f e r ­
e n t i a l  s e n s e .  W e is s e n b a c k  (1 9 1 8 )  showed t h a t  t h e  p r e ­
s e n c e  o f  b i l e  i n  f l u i d  m e d ia  i n h i b i t e d  g ro w th  and 
W h e a t le y  p r o v e d  t h a t  4 0  p e r  c e n t  b i l e  i n  a g a r  i n h i b i t e d  
t h e  g ro w th  o f  S .  h a e m o l y t i c u s  w h e r e a s  i t  h a d  n o  e f f e c t  
on  t h e  S .  f a e c a l i s .
The g e n e r a l  o b s e r v a t i o n  was t h a t  h a e m o l y t i c  s t r a i n s  
g a v e  a  d i s t i n c t  b u t  n o t  c o p i o u s  s u r f a c e  g r o w th  o n  t h e  
u s u a l  n u t r i e n t  a g a r  p l a t e  and  a  d i s t i n c t i v e  f e a t u r e  was 
t h e  t e n d e n c y  f o r  t h e s e  c o l o n i e s  t o  r e m a in  d i s c r e t e  and  
t o /
t o  s t o p  g ro w in g  a f t e r  2 4  h o u r 3 . C o lo n y  fo rm  a n d  i t s  
v a r i a t i o n s  w ere  i n t e n s i v e l y  s t u d i e d  and  some i n t e r e s t ­
i n g  o b s e r v a t i o n s  w ere  m a d e .  I n  s t r i c t  c h r o n o l o g i c a l  
o r d e r  t h o s e  o f  Cowan (1 9 2 2 )  come f i r s t .  S h e  m a i n t a i n e d  
t h a t  b y  t h e  r e p e a t e d  p l a t i n g  a n d  s e l e c t i o n  o f  c o l o n i e s  
i t  was p o s s i b l e  t o  s p l i t  s e v e r a l  s t r a i n s  o f  s t r e p t o ­
c o c c i  i n t o  r o u g h  and  sm o o th  v a r i a n t s ,  t h e  one w i t h  a  
t r a n s l u c e n t  b l u i s h  f l a t  c o lo n y  and  t h e  o t h e r  w i t h  a  
m ore  o p a q u e  and  r o u g h l y  g r a n u l a r  f o r m a t i o n  g i v i n g  r i s e  
r e s p e c t i v e l y  t o  a  d i f f u s e  t u r b i d i t y  and a  g r a n u l a r  d e ­
p o s i t  when grow n i n  b r o t h  m e d ia .  S e c o n d l y ,  W a l k e r ( 1023) 
n o t e d  o n e  o r  two c o l o n i e s  o f  a  m uco id  a p p e a r a n c e  o c c u r ­
r i n g  i n  a  c u l t u r e  t a k e n  f ro m  t h e  p l e u r a  o f  a n  a n im a l  
i n t o  w h ic h  a  h a e m o l y t i c  s t r e p t o c o c c u s  h a d  b e e n  I n j e c t e d  
an d  o b s e r v e d  t h a t  t h e  s t r a i n s  g row n  f ro m  t h e s e  c o l o n i e s  
w ere  m ore  v i r u l e n t  an d  a c t i v e l y  h a e m o l y t i c  t h a n  s t r a i n s  
grow n f ro m  t h e  n o r m a l  c o l o n i e s .  T h e se  h y p e r - - v i r u l e n t  
s t r a i n s ,  h o w e v e r ,  l o s t  t h e i r  p r o p e r t i e s  a f t e r  a  few  
g e n e r a t i o n s .  T h i r d l y  -  E a g le s  (1 9 2 4 )  was o f  t h e  
o p i n i o n  t h a t  two c o lo n y  f o rm s  e x i s t e d :  ( i ) .  a  s m a l l
g r e y i s h  p i n  p o i n t  c o lo n y  and  ( i i )  a  f l a t  s c a l e  l i k e  
c o l o n y .  I n  t h e  f o u r t h  p l a c e  G r i f f i t h  (1 9 2 7 )  d e s c r i b e d  
3 m o r p h o l o g i c a l  t y p e s  o f  c o l o n y ,  ( i )  a n  o p a q u e , f l a t ,  
r o u g h  and  c o h e r e n t  c o l o n y j  ( i i )  a  c o lo n y  w i t h  r a i s e d  
o p a q u e  c e n t r e  and  a  t h i n n e r  t r a n s l u c e n t  m a r g in  w h ic h  
w as n e v e r  c o h e r e n t  and  ( i i i )  a  l a r g e ,  m ore  t r a n s l u c e n t ,  
m u c o id /
m ucoid  c o l o n y .
I n  c o n t r a s t  t o  Cow an, M s  r o u g h  c o lo n y  on  s o l i d  
m e d ia  g a v e  r i s e  t o  t h e  u n i f o r m  t u r b i d i t y  i n  b r o t h  
c h a r a c t e r i s t i c  o f  C o w a n 's  sm oo th  v a r i a n t .  He f u r t h e r  
o l a im e d  t h a t ,  w hen M s  s t r a i n s  w e re  c l a s s i f i e d  o n  a n  
a n t i g e n i c  b a s i s ,  a  d e g r e e  o f  c o r r e s p o n d e n c e  was shown 
t o  e x i s t  b e tw e e n  t h e  g r o u p in g  s o  o b t a i n e d  and t h e  
m o rp h o lo g y  o f  t h e  c o l o n i e s .  To c a p  t h e s e  o b s e r v a t i o n s ,  
L a n c e f i e l d  a n d  Todd g ro w in g  t h e s e  o r g a n i s m s  on  b l o o d  
a g a r ,  w e re  a b l e  t o  d i f f e r e n t i a t e  m o r p h o l o g i c a l l y  a  
ro u g h  and  a  sm o o th  c o lo n y  fo rm  and came t o  t h e  c o n ­
c l u s i o n  t h a t  a  g iv e n  s t r a i n  c o u ld  v a r y  I n  c o lo n y  f o rm .  
I n v e s t i g a t i n g  f u r t h e r  o n  a n  a n t i g e n i c  b a s i s ,  t h e y  
showed t h a t  i t  was o n l y  t h e  r o u g h  c o lo n y  w h ic h  was 
c a p a b l e  o f  g i v i n g  r i s e  t o  a  t y p e  s p e c i f i c  a n t i g e n ,  arri 
w i t h  t h i s  v i e w  F .W . A ndrew es a g r e e d .  T h i s  l a s t  o b s e r v a  
t i o n  i s  t h e  o n e  m o s t  g e n e r a l l y  a c c e p t e d .
THE VIRIDAJS GROUP.
The v i r i d a n s  g ro u p  may b e  s u b d i v i d e d  i n t o  tw o :  ( I )  
s t r e p t o c o c c i  whose h a b i t a t  i s  t h e  m o u th  a n d  ( i i )  t h o s e  
w hose h a b i t a t  i s  i n  t h e  b o w e l .
The m ou th  s t r e p t o c o o c i  w ere  show n’ t o  h a v e  t h e  
g e n e r a l  c h a r a c t e r s  o f  t h e  g e n u s  u n d e r  t h e  m ic r o s c o p e  
b u t  fo rm e d  c h a i n s  i n t e r m e d i a t e  i n  l e n g t h  b e tw e e n  t h e  
h a e m o l y t i c  s t r a i n s  and  t h e  t r u e  b o w e l  s t r a i n s .  When 
f r e s h l y /
f r e s h l y  i s o l a t e d  s t r a i n s  w ere  g row n  i n  l i q u i d  m e d ia ,  
a  d e p o s i t  was f o r m e d ,  b u t  t h i s  f e a t u r e  was l o s t  o n  r e ­
p e a t e d  s u b c u l t u r e .  The I n d i v i d u a l  c o c c i  w i t h i n  t h e  
c h a i n s  w ere  f o u n d  t o  o c c u r  e i t h e r  s i n g l y  o r  i n  p a i r s  
and  w e re  e i t h e r  s p h e r i c a l  o r  s l i g h t l y  e l o n g a t e d  and  
show ed c o n s i d e r a b l e  v a r i a t i o n  i n  s i z e .  I n  s o l i d  m e d ia ,  
s m a l l  d i s c r e t e  c o l o n i e s  w ere  fo rm e d  w h ic h  show ed l i t t l e  
t e n d e n c y  t o  c o a l e s c e  a s  d i d  t h e  b o w e l s t r e p t o c o c c i  and 
w h ic h  g rew  l e s s  l u x u r i a n t l y  t h a n  S .  h a e m o l y t i c u s . 
C a p s u le  f o r m a t i o n  was n o t  f o u n d  t o  o c c u r ,  and once  
a g a i n  b i l e  was f o u n d  t o  i n h a b i t  g ro w th  i n  f l u i d  m ed ia  
( W e i s s e n b a c h ) .
The Bow el S t r e p t o c o c c i .  U n d e r  t h e  m ic r o s c o p e  
t h i s  o r g a n i s m  was f o u n d  t o  b e  a  l a n c e o l a t e  d l p l o c o c c u s  
an d  w h ic h  o c c u r r e d  i n  t h i s  f o rm  i n  b r o t h  c u l t u r e s  a l ­
t h o u g h  o c c a s i o n a l  s h o r t  c h a i n s  o f  6 t o  8 e l e m e n t s  w ere  
r e p o r t e d .  The a p p e a r a n c e  o f  a  b r o t h  c u l t u r e  was f o u n d  
t o  b e  t h a t  o f  u n i f o r m  t u r b i d i t y  and  g ro w th  was n o t  
i n t e r f e r e d  w i t h  i f  b i l e  was p r e s e n t .  On t h i s  f e a t u r e  
W e is s e n b a c h  s u g g e s t e d  t h a t  t h e s e  s t r a i n s  c o u ld  b e  
d i f f e r e n t i a t e d  b y  u s i n g  a  10 p e r  c e n t  b i l e  p e p to n e  
b r o t h  t e s t  m edium . G ro w th  o n  a g a r  was f o u n d  t o  b e  v e r y  
good  and  c o l o n i e s  w e re  p ro d u c e d  l a r g e r  t h a n  t h o s e  o f  
S .  h a e m o l y t i c u s ,  s o m e tim e s  1 mm. i n  d i a m e t e r  a f t e r  24  
h r s .  g r o w t h .  The p r e s e n c e  o f  b i l e  i n  s o l i d  m e d ia  a l s o  
w as i n h i b i t o r y  and  t h e  o r g a n i s m  was f o u n d  t o  g row  w e l l  
o n  m e d ia  l i k e  M cConkeys.
G e n e r a l l y /
1 9 .
G e n e r a l l y  s p e a k i n g ,  t h e  b o w e l s t r e p t o c o c c i  w ere  
b y  f a r  t h e  m o s t  e a s y  t o  k e e p  i n  c u l t u r e .
One f i n a l  o u t s t a n d i n g  f e a t u r e  o f  t h i s  g r o u p  was 
d e m o n s t r a t e d  b y  D i b l e  i n  1921 when h e  p r o v e d  t h a t  t h e * e  
o r g a n i s m s  w ere  c a p a b l e  o f  s u r v i v i n g  e x p o s u r e  t o  a  
t e m p e r a t u r e  o f  6 0 ° C . f o r  30  m i n u t e s ,  i n  d i s t i n c t i o n  t o  
t h e  o t h e r  s t r e p t o c o c c i  w h ic h  w e re  k i l l e d  b y  s u c h  a  
t e m p e r a t u r e  a f t e r  f i v e  m in u te s  e x p o s u r e .
The s t r e p t o c o c c i  i n e r t  to w a r d s  b l o o d  w ere  f o u n d  t o  
h a v e  n o  p a r t i c u l a r  m o r p h o l o g i c a l  f e a t u r e s  a n d  l a s t l y  
t h e  a n a e r o b i c  s t r e p t o c o c c i  r e m a in s  t o  b e  d e s c r i b e d .
THE AMAEROBIC STREPTOCOCCI.
The e x i s t e n c e  o f  s u c h  o r g a n i s m s  w a s ,  a s  h a s  a l ­
r e a d y  b e e n  m e n t i o n e d ,  show n b y  V e i l l o n  i n  1 8 9 3 .  S u b s e ­
q u e n t  i n v e s t i g a t o r s ,  R e s t ,  H a l l e  & G u i l l e m o t ,  K r o n ig  
and  M enge , L ew k o w icy , e t c . ,  d e s c r i b e d  o t h e r  s t r a i n s  and  
a  c o n s i d e r a b l e  m o r p h o l o g i c a l  v a r i a t i o n  w as shown t o  e x ­
i s t  w i t h i n  t h e  g r o u p .  C e r t a i n  o f  t h e s e  s t r a i n s  v i z :  
t h e  M. f o e t i d u s  o f  V e i l l o n ,  t h e  S .  a n a e r o b i u s  and  t h e  
S .  p u t r i d u s  i n  s p e c i a l  c i r c u m s t a n c e s  fo rm e d  g a s .  S p l i t  
i n t o  t h o s e  w h ic h  fo rm e d  g a s  a n d  t h o s e  w h ich  d i d  n o t ,  i t  
was f o u n d  t h a t  t h e  g a s  f o r m e r s  s t r i c t l y  r e s e m b le d  t h e  
a p p e a r a n c e  o f  S .  p y o g e n e s  and t h a t  i n  t h e  c a s e  o f  t h e  
o t h e r s  t h e  s i z e  o f  t h e  c o c c u s  was t h e  v a r i a b l e  f e a t u r e ,  
a l l  b e i n g  s m a l l .  When grow n u n d e r  a n a e r o b i c  c o n d i t i o n s
o n /
2 0 .
o n  s o l i d  m e d ia ,  c o l o n i e s  w ere  p ro d u c e d  w h ic h  w ere  
s m o o th ,  f l a t  and  s e m i - t r a n s p a r e n t  w i t h  a n  o c c a s i o n a l  
r e v i s e d  p a p i l l a  i n  o l d e r  c o l o n i e s .  I n  p o u r e d  c u l t u r e s  
t h e  c o l o n i e s  a p p e a r e d  w h i t e  o r  y e l l o w i s h  g r e y  and  w ere  
f i n e l y  g r a n u l a r  u n d e r  t h e  m ic r o s c o p e  -  and  i n  f l u i d  
m e d i a ,  u n d e r  a p p r o p r i a t e  c o n d i t i o n s ,  a  s l i g h t  g e n e r a l  
t u r b i d i t y  w i t h  a  f l o c o u l e n t  w h i t e  d e p o s i t  was n o t e d . .
The o r g a n i s m s  o f  t h i s  g r o u p  w ere  f o u n d  t o  b e  n o n -  
r e s i s t a n t  t o  h e a t .
I n  c o n c l u s i o n  i t  may b e  s a i d  t h a t  t h e  f e a t u r e s  
d e s c r i b e d  a b o v e  a r e  o f  a  c e r t a i n  v a l u e  i n  d i f f e r e n t i a ­
t i o n  b u t  o n l y  a s  a  p r e l i m i n a r y  s t e p  i n  t h e  i d e n t i f i c a ­
t i o n  o f  a  s t r a i n .  I t  w o u ld  seem  t o  b e  a  n e c e s s i t y  t o  
make a  n o t e  o f  c o lo n y  fo rm  u n d e r  t h e  m i c r o s c o p e  w hen a  
f u r t h e r  im m u n o lo g ic a l  s t u d y  i s  i n t e n d e d  an d  t h e  n e c e s ­
s i t y  i s  c l e a r  f o r  a  u n i f o r m  t e c h n i q u e  i n  d e a l i n g  w i t h  
t h e s e  o r g a n i s m s .
The f o l l o w i n g  i s  a  s h o r t  re su m e  o f  t h e  p o s i t i o n  
w i t h  r e g a r d  t o  B i o c h e m i c a l  t e s t s .
A . AOTIOH OH BLOOD.
The a c t i o n  o f  d i f f e r e n t  s t r a i n s  o f  s t r e p t o c o c c i  i n  
p r o d u c i n g  c e r t a i n  c h a n g e s  when grow n o n  f r e s h  b l o o d  a g a r  
p l a t e s  i s  a  f a c t o r  o f  p r im a r y  i m p o r t a n c e  i n  any  a t t e m p t  
t o /
2 1 .
t o  c l a s s i f y  t h e s e  o r g a n i s m s .  T h e se  c h a n g e s  a r e  n o t  
l i m i t e d  t o  s o l i d  m e d ia  b u t  t a k e  p l a c e  when a  s u s p e n s i o n  
o f  w ash ed  r e d  b l o o d  c o r p u s c l e s  a r e  e x p o se d  t o  t h e  a c t ­
i o n  o f  a  f i l t r a b l e  s u b s t a n c e  c a l l e d  H a e m o ly s in  fo u n d  
i n  e a r l y  b r o t h  c u l t u r e s  o f  c e r t a i n  s t r a i n s  o f  s t r e p t o ­
c o c c i .  I t  h a s  b e e n  shown t h a t  a  d e f i n i t e  r e l a t i o n s h i p  
e x i s t s  b e tw e e n  t h e  r e a c t i o n s  o b t a i n e d  b y  t h e s e  two 
m e t h o d s .
H i s t o r i c a l l y ,  t h e  h a e m o l y t i c  p o w er  o f  s t r e p t o c o c c i  
was f i r s t  r e c o g n i s e d  b y  K n o o r  i n  1 8 9 3 ,  w hen h e  o b s e rv e d  
e v i d e n c e  o f  t h i s  c h a n g e  i n  t h e  b lo o d  o f  a n i m a l s  e x p e r i ­
m e n t a l l y  i n f e c t e d  w i t h  s t r a i n s  o f  t h i s  o r g a n i s m .  T h re e  
F r e n c h  i n v e s t i g a t o r s ,  . ( B i s r e d k a ,  1901 ; M arm o rek , 1902 ; 
B r e t o n ,  1 9 0 3 )  a l s o  showed t h a t  h i g h l y  p a t h o g e n i c  s t r e p ­
t o c o c c i  h a d  t h i s  pow er b u t  t h e  f i r s t  c l a s s i f i c a t i o n  o f  
t h e s e  c h a n g e s  w as made b y  S c h o t t m u l l e r .
I n  a  c l a s s i c a l  w ork  p u b l i s h e d  i n  1 9 0 3 ,  t h e  l a t t e r  
d i f f e r e n t i a t e d  t h e  s t r e p t o c o c c i  i n t o  3 m a in  t y p e s  
b a s i n g  h i s  c l a s s i f i c a t i o n  on  p a t h o g e n i c  p o w e r ,  s o u r c e  
o f  o r i g i n ,  m o rp h o lo g y  and  t h e  a p p e a r a n c e  o f  g r o w th s  
o n  f r e s h  b l o o d  a g a r  p l a t e s .  B r i e f l y ,  t h e s e  t y p e s  w ere  
a s  f o l l o w s : -  Type 1 :  s t r e p t o c o c c u s  l o n g u s  p a t h o g e n -
s i v e - e r y s i p e l a t o s ,  w h ic h  i n c l u d e d  a l l  h i g h l y  p a t h o g e n i c  
s t r a i n s  and  was c h a r a c t e r i s e d  b y  t h e  d e v e lo p m e n t  o f  
c l e a r  c o l o u r l e s s  h a l o e s  a ro u n d  t h e  c o l o n i e s ;  T ype  I I :  
S t r e p  m i t i o r  s i v e  v i r i d a n s ;  w h ic h  i n c l u d e d  s t r a i n s  
m a in ly  d e r i v e d  f ro m  t h e  r e s p i r a t o r y  o r  d i g e s t i v e  t r a c t s ,  
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o f  lo w  p a t h o g e n i c i t y  and  c h i e f l y  d i s t i n g u i s h e d  by 
t h e i r  t e n d e n c y  t o  p r o d u c e  a  g r e e n  d i s c o l o u r a t i o n  o f  
t h e  b l o o d  a g a r  I n  t h e  im m e d ia te  v i c i n i t y  o f  t h e  
c o l o n i e s .  I n  t h i s  c a s e  c e r t a i n  f a l l a c i e s  w ere  fo u n d  
t o  e x i s t ,  a n d  t h e y  w ere  t h e  p r e s e n c e  o f  n a r r o w  r i n g s  
o f  c l e a n i n g  a ro u n d  t h e  c o l o n i e s  on  a g a r  o f  lo w  b lo o d  
c o n t e n t  o r  when b lo o d  s p e c i a l l y  s u s c e p t i b l e  t o  d i s ­
i n t e g r a t i o n  was u s e d  i n  m a k in g  t h e  p l a t e s .  Type I I I  
S t r e p t o c o c c u s  m u c o s u s ,  o f  r a r e r  o c c u r r e n c e  t h a n  t h e  
f o r e g o i n g ,  m a i n l y  c h a r a c t e r i s e d  b y  i t s  a b u n d a n t  c o l ­
o n i e s ,  and  b y  t h e  w e l l - d e f i n e d  c a p s u l e  s e e n  i n  m i c r o ­
s c o p i c  p r e p a r a t i o n s  e v e n  f ro m  c u l t u r e s  on s o l i d  m e d ia .
T h i s  m ethod  r e c e i v e d  g e n e r a l  a c c l a i m ,  e s p e c i a l l y  
when i t  was fo u n d  t o  y i e l d  a  s e p a r a t i o n  i n t o  g r o u p s  
w h ic h  c o r r e s p o n d e d  t o  a  d e g r e e  w i t h  t h a t  o b t a i n e d  when 
t h e  o r g a n i s m s  w e re  e x am in ed  s e r o l o g i c a l l y .  D i s s a t i s ­
f a c t i o n  was e x p r e s s e d ,  h o w e v e r ,  an d  t h e  s u b j e c t  r e ­
c e i v e d  f u r t h e r  s t u d y .  As a  r e s u l t  o f  t h i s  a  m onograph  
was p ro d u c e d  b y  Brow n (1 9 1 5 )  i n  w h ic h  t h e  o r i g i n a l  
c l a s s i f i c a t i o n  was e l a b o r a t e d  and  w h e r e i n  t h e  n e c e s s i t y  
f o r  a  f i x e d  and c a r e f u l  t e c h n i q u e  was s t r e s s e d .  Brown 
d i f f e r e n t i a t e d  3 t y p e s  a l s o  w h ic h  h e  nam ed A, B ,  Y .
Of t h e s e ,  h i s  A & B .  t y p e s  c o r r e s p o n d e d  w i t h  t h e  Type 
I I  an d  Type I  o f  S c h o t t m u l l e r  r e s p e c t i v e l y  b u t  i n  h i s  
Y t y p e  h e  l a i d  s t r e s s  u p o n  a  t y p e  w h ic h  g a v e  n e i t h e r  
h a e m o l y s i s  n o r  g r e e n  p i g m e n t a t i o n  w hen  g ro w n  o n  b lo o d
a g a r  /
a g a r ,  a  f a c t  w h ic h  was n o t  made s u f f i c i e n t l y  c l e a r  b y  
S c h o t t m u l l e r . E l a b o r a t i o n  o f  B row n’ s  c l a s s i f i c a t i o n  
f i n a l l y  y i e l d e d  a  d i f f e r e n t i a t i o n  o f  t h e  A t y p e  I n t o  
tw o g r o u p s  and  a  l a t e r  w o r k e r  s t i l l  ( B r y a n t ,  1927) 
c l a i m e d  t h e  e x i s t e n c e  o f  a  t y p e  w h ic h  g a v e  g r e e n  
o o l o u r a t i o n  a ro u n d  i t s  c o l o n i e s  i n  t h e  d e p t h s  o f  a  
b l o o d  a g a r  p l a t e .  W h e th e r  t h e s e  e l a b o r a t i o n s  w ere  
n e c e s s a r y  i s  d o u b t f u l  i n  v ie w  o f  t h e  r e s u l t s  w h ic h  
w e re  o b t a i n e d  b y  o t h e r s  i n v e s t i g a t i n g  t h e  phenom enon 
i n  f l u i d  m e d ia .
U s in g  f l u i d  m e d ia  L y a l l  (1 9 1 4 )  was a b l e  t o  s p l i t  
t h e  s t r e p t o c o c c i  I n t o  3 g r o u p s :  ( I )  t h o s e  w h ic h  p r o ­
d u c e d  h a e m o l y s i n ;  ( I I )  t h o s e  w h ic h  p ro d u c e d  m eth aem o - 
g l o b i n  and  ( i i i )  t h o s e  w h ic h  p r o d u c e d  n o  c h a n g e s  i n  
b l o o d ,  t h u s  c o r r e s p o n d i n g  w i t h  t h e  c l a s s i f i c a t i o n  
a r r i v e d  a t  b y  Brow n u s i n g  s o l i d  m e d i a .  C o n f i r m a t i o n  
o f  L y a l l ' s  v ie w s  was r e c e i v e d  f ro m  M ish u lo w  (1 9 2 1 )  and  
Cumming ( 1 9 2 7 ) .  O t h e r  i n v e s t i g a t o r s  w hen c o m p a r in g  
t h e  two m e th o d s  f o r  d e t e r m i n i n g  h a e m o l y s i s  f o u n d  d i s ­
c r e p a n c i e s  t o  e x i s t  b e tw e e n  th em  i n  w h ic h  r e s p e c t  i t  
i s  i n t e r e s t i n g  t o  q u o t e  c o n c l u s i o n s  made b y  Cumming 
i n  1 9 2 7 .  He f o u n d  t h a t  a l l  s t r e p t o c o c c i  f ro m  f r a n k l y  
s u p p u r a t i v e  l e s i o n s  w e re  e q u a l l y  h a e m o l y t i c  o n  human 
b l o o d  a g a r  p l a t e s  a n d  o n  r a b b i t s  b l o o d  b y  e i t h e r  t h e  
p l a t e  o r  t h e  t u b e  m eth o d  o f  o b s e r v a t i o n  b u t  t h a t  a  
num ber  o f  s t r a i n s  I s o l a t e d  f ro m  spu tum  w e re  h a e m o l y t i c  
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o n ly  on  hum an b lo o d  a g a r  p l a t e s .  I t  was h i s  s u g g e s t i o n  
t h a t  t h e s e  s t r a i n s  s h o u ld  b e  te rm e d  p s e u d o - h a e m o l y t i c  
a n d  t h a t  t h i s  i r r e g u l a r i t y  was t h e  p o s s i b l e  e x p l a n a t i o n  
o f  some o f  t h e  d i s c r e p a n t  r e s u l t s .
The o b s e r v a t i o n s  o f  t h e s e  g r o s s  c h a n g e s  w e re  s u p ­
p l e m e n te d  b y  a n  i n v e s t i g a t i o n  i n t o  t h e  c h e m ic a l  r e ­
a c t i o n s  b r i n g i n g  them  a b o u t  a s  a  r e s u l t  o f  w h ic h  i t  
b e c a m e  a p p a r e n t  t h a t  many c o m p le x  a n d ,  w i t h i n  l i m i t s ,  
v a r i a b l e  f a c t o r s  e n t e r e d  i n t o  t h e i r  c a u s a t i o n ,  t h u s  
a g a i n  s t r e s s i n g  t h e  n e e d  f o r  a  f i x e d  a n d  c a r e f u l  t e c h ­
n i q u e .  C la im s  w e re  made t h a t  c e r t a i n  s t r a i n s  h a d  b e e n  
o b s e r v e d  t o  c h a n g e  i n  h a e m o l y t i c  pow er f ro m  A t o  B ,  and  
v i c e  v e r s a ,  b u t  n o  p r o o f  was a d v a n c e d ,  and  t h i s  c h a n g e  
i s  c o n s i d e r e d  u n l i k e l y .
Thus i t  may b e  s a i d  t h a t  i n  a  c l a s s i f i c a t i o n  o f  
s t r e p t o c o c c i ,  i t  i s  i m p o r t a n t  t o  know t h e  h a e m o l y t i c  
p o w e r  o f  t h e  s t r a i n s  an d  t h a t  t h i s  f e a t u r e  may b e  d e ­
t e r m i n e d  b y  e i t h e r  t h e  p l a t e  o r  t h e  f l u i d  m e th o d  b u t  
t h a t  t h i s  t e s t  i n  i t s e l f  i s  n o t  s u f f i c i e n t  t o  r e n d e r  
a n  i d e n t i f i c a t i o n  o f  a  s t r a i n  p o s s i b l e .  I t  d o e s  a c t ,  
h o w e v e r ,  a s  a  p o i n t e r  t o  t h e  v i r u l e n c e  o f  t h e  s t r a i n  
u n d e r  o b s e r v a t i o n  (M cLeod, 1 9 2 3 ) .
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B .  FERMENTATION REACTIONS.
The p o s s i b i l i t y  o f  d i f f e r e n t i a t i n g  t h e  s t r e p t o ­
c o c c i  b y  m eans o f  t h e i r  f e r m e n t a t i v e  r e a c t i o n s  was 
f i r s t  s u g g e s t e d  b y  H i s s  i n  1 9 0 2 .  E m p lo y in g  v a r i o u s  
s u g a r s ,  g l u c o s i d e s  an d  a l c o h o l s ,  h e  showed t h a t  t h e s e  
o r g a n i s m s  w ere  p o s s e s s e d  o f  w id e  f e r m e n t a t i v e  a c t i v i t i e s .  
H i s  e x p e r i m e n t s  w e re  r e p e a t e d  b y  M ervyn G ordon  i n  1903 
who em ployed  many d i f f e r e n t  s t r a i n s  and  s u c c e e d e d  i n  
e s t a b l i s h i n g  a  fo rm  o f  c l a s s i f i c a t i o n .  The p o s i t i o n  
was c l a r i f i e d  t o  a  c o n s i d e r a b l e  e x t e n t  b y  a n  i n v e s t i ­
g a t i o n  c o n d u c te d  b y  A ndrew es and H o r d e r  a s  a  r e s u l t  
o f  w h ic h  th e y  w ere  a b l e  t o  i n d i c a t e  s i x  m a in  g r o u p s  
w h ic h  t h e y  nam ed a s  f o l l o w s : -  ( i )  S .  e q u i n s i s ;  ( i i )
S .  m i t i s ;  ( i i i )  S .  p y o g e n e s ;  ( i v )  S .  s a l i v a r i u s ;
( v )  S .  a n g in o s u s  a n d  ( v i )  S .  f a e o a l i s .  T h i s  g r o u p i n g ,  
w h ic h  t h e y  o b t a i n e d  b y  t h e  a p p l i c a t i o n  o f  f e r m e n t a t i o n  
t e s t s ,  w as f o u n d  t o  r e l a t e  t h e  f e r m e n t a t i v e  p o w e rs  o f  
t h e  o rg a n is m  t o  t h e  s o u r c e  f ro m  w h ic h  i t  was r e c o v e r e d .  
I n  a d d i t i o n  t h e  g r o u p s  w ere  n o t  c l e a r l y  d e f i n e d  b u t  
w e re  fo u n d  t o  m e rg e  i n t o  a n o t h e r  w i t h  a n  i n t e r m e d i a t e  
s e r i e s  o f  s t r a i n s  w h ic h  g a v e  m o d i f i e d  r e a c t i o n s  u n d e r  
t e s t  c o n d i t i o n s .  T h e s e  r e a c t i o n s  w e re  ex am in ed  a s  t o  
t h e i r  r e l i a b i l i t y  and  b o t h  H o p k in s  a n d  L ang  w o r k in g  i n  
c o l l a b o r a t i o n  and  L y a l l  i n d e p e n d e n t l y  i n  1914 r e p o r t e d  
f a v o u r a b l y  o n  t h i s  a s p e c t .  T h i s  mode o f  i n v e s t i g a t i o n ,  
w i t h  i t s  o r i g i n  i n  E n g l a n d ,  was n o t  p u r s u e d  on t h e  
C o n t i n e n t  w i t h  t h e  same a v i d i t y ,  b u t  t h e  g e n e r a l  o p i n i o n  
e x p r e s s e d /
e x p r e s s e d  i n  F r a n c e  and  Germany was u n f a v o u r a b l e  w i t h  
r e g a r d  t o  i t s  d i f f e r e n t i a l  v a l u e .  I n  A m e r ic a ,  h o w e v e r ,  
t h e  s u b j e c t  a t t r a c t e d  c o n s i d e r a b l e  a t t e n t i o n  and  o u t ­
s t a n d i n g  am o n g st t h e  w o rk  d o n e  was t h a t  o f  H olm an i n  
1 9 1 6 .  He b e g a n  b y  d i v i d i n g  t h e  s t r e p t o c o c c i  t o  b e  
e x a m in e d  i n t o  t h o s e  w h ic h  w ere  h a e m o l y t i c  and  t h o s e  
w h ic h  w e re  n o n - h a e m o l y t i c • H a v in g  d e t e r m i n e d  t h i s  
f e a t u r e  h e  a p p l i e d  t o  e a c h  g r o u p  t h e  f e r m e n t a t i o n  o f  
3 ' s u g a r s ’ e v e n t u a l l y  p r o d u c i n g  a  t o t a l  o f  s i x t e e n  
t y p e s ,  e v o l v i n g  a  c l a s s i f i c a t i o n  w h ic h  becam e w id e ly  
known and u s e d .
The v a r i o u s  i n v e s t i g a t i o n s  d e t a i l e d  a b o v e  h a d  a l l  
b e e n  f a v o u r a b l e  t o  t h e  t e s t s  a s  a  m eans o f  d i f f e r e n t ­
i a t i o n ,  b u t  i n  t h e  m e a n tim e  s t r o n g  c r i t i c i s m  h a d  b e e n  
l e v e l l e d  a t  th e m .  I n  F r a n c e  and G erm any , a s  a l r e a d y  
q u o t e d ,  t h e  m ethod  was r e g a r d e d  w i t h  d i s f a v o u r .
B u r n e t  and  W e is s e n b a c h  (1 9 1 8 )  s t a t e d  t h a t  a f t e r  e x ­
c l u d i n g  t h e  pneum o co ccu s  and  t h e  e n t e r o c o c c u s  f ro m  t h e  
f i e l d  t o  b e  i n v e s t i g a t e d ,  t h e  r e m a i n in g  f o rm s  f e l l  i n t o  
tw o  m a in  c a t e g o r i e s ,  h a e m o l y t i c  and  v i r i d a n s  s t r a i n s ,  
a  c l a s s i f i c a t i o n  w h ich  w as s u p p o r t e d  b y  im m u n ity  r e ­
a c t i o n s  w h ic h  i s  n e v e r  t h e  c a s e  i n  an y  g r o u p in g  o b t a i n e d  
b y  t h e  f e r m e n t a t i o n  t e s t s .  I n  G erm any , M aass  (1 9 1 3 )  
s t a t e d  t h a t  t h e r e  was n o  c o r r e s p o n d e n c e  b e tw e e n  g r o u p ­
i n g s  b y  s u g a r  f e r m e n t a t i o n  t e s t s  and  t h e  s o u r c e  o f  
t h e  p a t h o g e n i c  im p o r t a n c e  o f  t h e  o r g a n i s m s .  B la k e ( 1 9 1 7 )  
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w as p r a c t i c a l l y  o f  t h e  same o p i n i o n  a s  B u r n e t  and 
W e is s e n b a c h  b u t  o b s e r v e d  t h a t  h e  w o u ld  r e s e r v e  t h e s e  
f e r m e n t a t i o n  t e s t s  f o r  a  f u r t h e r  d i f f e r e n t i a t i o n  among 
t h e  n o n  h a e m o l y t i c  s t r a i n s .  S i m i l a r  o b s e r v a t i o n s  w ere  
m ade b y  K i n s e l l a  and  S w i f t  (1 9 1 8 )  a m  H o w e l l  i n  t h e  
sam e y e a r ,  who c o n t r o l l e d  t h e i r  i n v e s t i g a t i o n s  b y  com­
p le m e n t  f i x a t i o n  t e s t s .  A n o th e r  b lo w  was s t r u c k  b y  
D o u g l a s ,  C o le b r o o k  & F le m in g  i n  t h e  M .R .C . R e p o r t  No.
48 i n  w h ic h  t h e y  p o i n t e d  o u t  t h a t  n o  s e r o l o g i c a l  d i f ­
f e r e n c e  e x i s t e d  b e tw e e n  m a n n i t e  f e r m e n t i n g  s t r e p t o c o c c i  
o f  p y o g e n ic  t y p e  and t h o s e  w h ic h  d i d  n o t  f e r m e n t  m a n n i t e .
R i t c h i e  (1 9 0 8 )  and  A i n l e y  W alk e r  (1 9 1 1 )  am o n g st 
o t h e r s  s t a t e d  t h a t  i n  t h e i r  o p i n i o n  t h e  f e r m e n t a t i o n  
r e a c t i o n s  w ere  n o t  g i v e n  c o n s t a n t l y  en ough  t o  s e r v e  as  
a  b a s i s  o f  d i f f e r e n t i a t i o n  and  B u e r g e r  (1 9 0 7 )  showed 
t h a t  i t  was o n l y  n e c e s s a r y  t o  g i v e  t h e  s t r e p t o c o c c i  
m ore  f a v o u r a b l e  c o n d i t i o n s  i n  o r d e r  t o  e n a b l e  th e m  t o  
f e r m e n t  t e s t  s u b s t a n c e s  p r e v i o u s l y  u n a t t a c k e d .  T a k in g  
s e c o n d a r y  s t r a i n s  p i c k e d  f ro m  s e p a r a t e  c o l o n i e s  o f  a  
s t r e p t o c o o c u s  T h ro  (1 9 1 4 )  d e m o n s t r a t e d  t h a t  t h e s e  
v a r i e d  i n  t h e i r  r e a c t i o n s  f ro m  t i m e  t o  t im e  and 
M cL a c h la n  (1 9 2 7 )  r e p o r t e d  t h a t  h e  was u n a b l e  t o  d i f f e r ­
e n t i a t e  s c a r l a t i n a l  s t r e p t o c o c c i  f ro m  o t h e r  h a e m o l y t i c  
s t r a i n s  b y  t h e s e  m e th o d s .  H o lm an’ s  c l a s s i f i c a t i o n  was 
c r i t i c i s e d  b y  D i b l e  (1 9 2 1 )  who s t a t e d  t h a t  h e  f o u n d  
t h e  f o r m e r ’ s  f e r m e n t a t i v e  t y p e s  d i s t r i b u t e d  e q u a l l y  
i n /
i n  d i f f e r e n t  l e s i o n s .
I t  w i l l  be  s e e n  f ro m  t h e  a b o v e  a c c o u n t  t h a t  t h e r e  
i s  a  c o n s i d e r a b l e  d i f f e r e n c e  o f  o p i n i o n  a s  t o  t h e  v a l u e  
and  s i g n i f i c a n c e  o f  f e r m e n t a t i v e  t e s t s  i n  t h e  c l a s s i ­
f i c a t i o n  o f  s t r e p t o c o c c i .  They a r e  o f  d o u b t f u l  v a l u e  
i n  r e l a t i n g  t h e  o r g a n i s m  t o  d i s e a s e  and  d o  n o t  a p p e a r  
t o  a g r e e  w i t h  t h e  r e s u l t s  o f  s e r o l o g i c a l  t e s t s .  The 
c o n s e n s u s  o f  o p i n i o n  w o u ld  a p p e a r  t o  b e  i n  f a v o u r  o f  
t h e i r  u s e  a s  a  s u b s i d i a r y  m eans o f  d i f f e r e n t i a t i o n ,  
s u p p le m e n t i n g  f o r  e x a m p le ,  s e r o l o g i c a l  t e s t s  i f  n e c e s ­
s a r y .
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I M M U N O L O G I C A L .
The f o u r t h  and l a s t  m e th o d  o f  a t t e m p t i n g  t o  
c l a s s i f y  t h e  s t r e p t o c o c c i  i s  b a s e d  o n  s e ru m  r e a c t i o n s .  
I n  t h e  l a t e  n i n e t e e n t h  and  e a r l y  t w e n t i e t h  c e n t u r y  
b a c t e r i o l o g i s t s ,  h e a d e d  b y  M arm orek  (1 8 9 5 )  a n d  A ro n so n  
( 1 8 9 6 ) ,  d i s c o v e r e d  v a r i o u s  p r o p e r t i e s  i n  s e r a  f ro m  
a n i m a l s  w h ic h  h a d  b e e n  a r t i f i c i a l l y  i n f e c t e d  w i t h  
v a r i o u s  o r g a n i s m s .  I n v e s t i g a t i o n  i n t o  t h e s e  p r o p e r t i e s  
r e v e a l e d  t h e  p r e s e n c e  o f  o p s o n i n s ,  b a c t e r i o t r o p i n s , 
p r e c i p i t i n s ,  a g g l u t i n i n s ,  b a c t e r i o l y s i n s  and  b a c t e r i -  
c i d i n s j  s p e c i f i c  f a c t o r s  w h ic h  w e re  t h e  a n im a l  r e s p o n s e  
t o  t h e  i n v a d i n g  o r g a n i s m .  B a c t e r i a  v a r i e d  i n  t h e i r  
p o w e r  t o  p r o d u c e  t h e s e  s u b s t a n c e s ,  b u t  i t  was d e t e r m i n ­
ed  a t  a n  e a r l y  d a t e  t h a t  t h e  s t r e p t o c o c c u s  was c a p a b l e  
o f  p r o d u c i n g  a  s e ru m  i n  w h ic h  t h e s e  im m u n o lo g ic a l  s u b ­
s t a n c e s  w ere  p r e s e n t  i n  a  f a i r l y  h i g h  d e g r e e .  T e s t s  
w e re  d e v i s e d  w h e re b y  t h e  p r e s e n c e  o f  th e s e  s u b s t a n c e s  
c o u l d  b e  a s c e r t a i n e d  a n d  e s t i m a t e d  an d  o f  t h e s e  t h e  
t e s t  m o s t  commonly u s e d  was t h a t  w h ic h  d e a l t  w i t h  t h e  
phenom enon o f  a g g l u t i n a t i o n ,  s u p p le m e n te d  l a t e r  w i t h  
t h e  f i x a t i o n  o f  c o m p le m e n t .
U s in g  t h e s e  t e s t s ,  e i t h e r  s i n g l y  o r  com bined  i n  
some m a n n e r  many i n v e s t i g a t o r s  a t t e m p t e d  t o  c l a s s i f y  
s t r e p t o c o c c i  r e c o v e r e d  f ro m  a  v a r i e t y  o f  s o u r c e s  w i t h ,  
i n  many c a s e s ,  c o n f u s i n g  a n d  i n c o m p a t i b l e  r e s u l t s .  
D u r i n g /
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D u r in g  t h e  i n c e p t i o n  o f  t h i s  m ethod  o f  i n v e s t i g a t i o n  
t h e  v a l i d i t y  o f  a  c l a s s i f i c a t i o n  o f  s t r e p t o c o c c i  b a s e d  
o n  s u g a r  f e r m e n t a t i o n  r e a c t i o n s  was b e i n g  b i t t e r l y  
f o u g h t  b u t  t h e  c o n c e n s u s  o f  o p i n i o n  was t h a t  a  c l a s s i ­
f i c a t i o n  b a s e d  o n  t h e  im m u n o lo g ic a l  p r o p e r t i e s  o f  
s t r a i n s  w as m ore  c e r t a i n  a n d  a p p r o x im a te d  m ore c l o s e l y  
t o  t h e  g r o u p i n g  o b t a i n e d  b y  h a e m o l y s i s  t h a n  t h a t  o b ­
t a i n e d  b y  f e r m e n t a t i o n  t e s t s .  T h is  p l a c e d  t h e  v a l u e  
o f  t h e  m ethod  on  t h e  h i g h e s t  p l a n e  a s  y e t  a t t a i n e d  and  
t h e  t r e n d  o f  i n v e s t i g a t i o n  was t o  a s c e r t a i n  f i r s t  o f  
a l l  t h e  h a e m o l y t i c  pow er o f  t h e  s t r a i n  i n  q u e s t i o n  and 
t h e n  t o  e x a m in e  i t  f r o m  a  s e r o l o g i c a l  p o i n t  o f  v i e w ,  
w i t h ,  a s  a n  a i d  i f  r e q u i r e d ,  an  i n v e s t i g a t i o n  i n t o  i t s  
s u g a r  f e r m e n t a t i o n  r e a c t i o n s .
I n  v ie w  o f  t h i s  i t  w i l l  b e  c o n v e n i e n t  t o  d e s c r i b e  
t h e  s e r o l o g i c a l  p r o p e r t i e s  o f  t h e  s t r e p t o c o c c i  u n d e r  
t h e  f o l l o w i n g  h e a d i n g s : -
I .  STREP. HAEUOLYTICUS.
I I .  S .  VTRIDANS: ( a )  MOUTH STREPTOCOOOI.
( b )  BOWEL STREPTOCOCCI.
( o )  THOSE WHICH PRODUCE NO 
CHANGE IN BLOOD.
I I I .  ANAEROBIC
STREPTOCOCCI.
I . S . H a e m o l y t l c u s : T h i s  g r o u p  c o n t a i n s  t h e  t r u e
h a e m o l y t i c  s t r e p t o c o c c i  and  f o l l o w i n g  M c L e o d 's  s t a t e ­
m e n t /
s t a t e m e n t  t h a t ,  a l t h o u g h  n o t  a l l  h a e m o l y t i c  s t r e p t o ­
c o c c i  w ere  v i r u l e n t ,  fe w  v i r u l e n t  s t r e p t o c o c c i  w ere  
n o t  h a e m o l y t i c ,  i t  may b e  t a k e n  t o  c o n t a i n  m ost o f  t h e  
h i g h l y  p a t h o g e n i c  s t r a i n s .  The o r g a n is m s  w i t h i n  t h i s  
g r o u p  h a v e  b e e n  p ro v e d  t o  g i v e  r i s e  t o  s c a r l e t  f e v e r  
and  o t h e r  a c u t e  i n f e c t i o n s  s u c h  a s  p u e r p e r a l  f e v e r ,  
e r y s i p e l a s  e t c .  A t t e m p ts  w ere  made t o  r e l a t e  e a c h  
d i s e a s e  t o  a  s p e c i f i c  s t r a i n ,  b u t  s u c h  s p e c i f i c i t y  i s  
s t i l l  d o u b t f u l .  S t a t e m e n t s  s u c h  a s  t h o s e  o f  B l i s s  
| (1 9 2 0 )  and  D ochez (1 9 2 5 )  who w ere  o f  t h e  o p i n i o n  t h a t  
' 8 0 %  o f  s c a r l a t i n a  s t r e p t o c o c c i  w ere  o f  one  g r o u p ,  w ere  
;d i s p r o v e d  b y  G r i f f i t h s  ( 1 9 2 6 ,  1927) and  S m i th  (1 9 2 7 )  
who c l a im e d  t h a t  t h e r e  w e re  s i m i l a r  s e r o l o g i c a l  fo rm s  
o f  h a e m o l y t i c  s t r e p t o c o c c i  r e c o v e r e d  f ro m  o t h e r  s o u r c e s .
M cL ach lan  and  M ack ie  (1 9 2 8 )  i n  a  m ore r e c e n t  a n a ­
l y s i s  f o u n d  t h a t ,  w h i l e  s t r a i n s  p r e s e n t i n g  c e r t a i n  s e r o ­
l o g i c a l  c h a r a c t e r i s t i c s  w ere  m ore  f r e q u e n t l y  a s s o c i a t e d  
w i t h  s c a r l a t i n a  t h a n  o t h e r  l e s i o n s ,  h a e m o l y t i c  s t r e p t o ­
c o c c i  w i t h  common s e r o l o g i c a l  p r o p e r t i e s  o c c u r r e d  b o t h  
i n  s c a r l a t i n a  and  i n  v a r i o u s  o t h e r  c o n d i t i o n s .  When 
i n v e s t i g a t i o n  was e x t e n d e d  t o  e x a m in in g  t o x i n  f o r m a t i o n  
f o r  s p e c i f i c i t y ,  i t  was fo u n d  by a  n um ber  o f  w o r k e r s  
(Rosenow  1924 ; W i l l i a m s  1925 ; B i r k h a u g  1 9 2 6 ;  E a g le s  
i 1926) t h a t  c u l t u r e  f i l t r a t e s  o f  s t r a i n s  i s o l a t e d  f ro m  
j e r y s i p e l a s ,  p u e r p e r a l  f e v e r  e t c . ,  p ro d u c e d  r e a c t i o n s  
s i m i l a r /
s i m i l a r  t o  t h o s e  y i e l d e d  by f i l t r a t e s  o f  s c a r l a t i n a  
s t r e p t o c o c c i  and  M cL ach lan  (1 9 2 8 )  s t a t e d  t h a t  t h e  
s c a r l a t i n a l  s t r a i n s  r e s e m b le d  e a c h  o t h e r  m a in ly  i n  
t h e i r  a l m o s t  u n i f o r m  p o w e r  o f  p r o d u c i n g  a  t o x i n  a c t i v e  
i n  h i g h  d i l u t i o n s  w h e re a s  o n l y  a  m i n o r i t y  o f  n o n -  
s c a r l a t l n a l  s t r a i n s  p ro d u c e d  t o x i n  i n  a  s i m i l a r  d e g r e e  
and  t h a t  t h e s e  o r i g i n a t e d  m a in ly  i n  t h e  t h r o a t .
The o r g a n i s m s  i s o l a t e d  f ro m  c a s e s  o f  e r y s i p e l a s  
w e re  c l a im e d  t o  b e  h i g h l y  s p e c i f i c  and  B i r k h a u g  (1 9 2 5 )  
s t a t e d  t h a t  9 1 . 2 %  o f  e r y s i p e l a s  s t r a i n s  w h ic h  h e  
s t u d i e d  c o u l d  b e  d i s t i n g u i s h e d  b y  a g g l u t i n a t i o n  t e s t s  
f ro m  s c a r l a t i n a l  and  p u e r p e r a l  s t r a i n s .  I n  t h i s  c l a i m  
h e  was s u p p o r t e d  b y  T u n n i c l i f f  ( 1 9 2 0 )  and  E a g l e s  (1 9 2 4 ,  
1 9 2 6 ) .
A g a i n s t  t h i s  t h e r e  w as t h e  d i s p r o v i n g  o f  a  s i m i l a r  
c l a i m  w i t h  r e g a r d  t o  s c a r l a t i n a l  s t r a i n s  a n d  t h e  o b s e r ­
v a t i o n s  o f  S t e v e n s  and  D o ch ez  (1 9 2 6 )  who s t a t e d  t h a t  
n o  c l e a r  d i s t i n c t i o n  c o u l d  b e  made b e tw e e n  e r y s i p e l a s  
and s c a r l a t i n a  s t r e p t o c o c c i  b y  a g g l u t i n i n  a b s o r p t i o n  
t e s t s .
I n  t h e i r  o p i n i o n  t h e  a n t i g e n i c  i n d i v i d u a l i t y  o f  
e a c h  s t r a i n  was a  m ore m ark ed  f e a t u r e  t h a n  an y  g ro u p  
c h a r a c t e r i s t i c .  A p a r t  f ro m  t h e s e  a t t e m p t s  t o  p r o v e  
s p e c i f i c i t y  a t t e m p t s  w e re  b e i n g  made t o  s p l i t  t h e  
e n t i r e /
e n t i r e  s e c t i o n  i n t o  g r o u p s ,  b u t  h e r e  a g a i n  o p i n i o n s  
w e re  v a r i e d .  S m i th  (1 9 2 7 )  d e f i n e d  two g r o u p s  b y  
a g g l u t i n a t i o n  m e th o d s  and  d e s c r i b e d  a n  a s s o c i a t i o n  
b e tw e e n  t h e  s o u r c e  o f  e a c h  s t r a i n  and  t h e  g r o u p  i n  
w h ic h  i t  was u l t i m a t e l y  p l a c e d .  I n  d i s t i n c t i o n  was 
t h e  s t a t e m e n t  o f  D o u g l a s ,  C o le b r o o k  and F le m in g  i n  
t h e  M .R .G . R e p o r t  N o .5 7  who f o u n d  t h a t  2 4  h a e m o l y t i c  
s t r e p t o c o c c i  f ro m  w a r  wounds w ere  i d e n t i c a l  o n  e x a m in a ­
t i o n ,  a l s o  b y  a g g l u t i n a t i o n  m e th o d s .  S i m i l a r l y ,  em­
p l o y i n g  t h e  com plem en t f i x a t i o n  t e s t ,  K i n s e l l a  and 
S w i f t  (1 9 1 8 )  c l a i m e d  t h a t  a l l  t h e  H a e m o ly t i c  s t r e p t o ­
c o c c i  w h ic h  t h e y  ex a m in e d  w e re  i d e n t i c a l .  I n t e r m e d i a t e  
b e tw e e n  t h e s e  d i v e r g i n g  r e s u l t s  w e re  t h o s e  o f  D o c h e z ,  
A v ery  and  L a n c e f i e l d  (1 9 1 9 )  w h i l e  u s i n g  a g g l u t i n a t i o n  
m e t h o d s .  They exam ined  100 s t r a i n s  o f  h a e m o l y t i c  
s t r e p t o c o c c i ,  m o s t l y  f ro m  t h e  r e s p i r a t o r y  t r a c t ,  and  
show ed t h e  e x i s t e n c e  o f  4  w e l l  d e f i n e d  im m u n o lo g ic a l  
g r o u p s  i n  w h ic h  t h e  m a j o r i t y  o f  t h e s e  s t r a i n s  c o u l d  b e  
p l a c e d .  A n um ber  o f  u n c l a s s i f i e d  s t r a i n s  w e re  f o u n d  
t o  r e m a i n ,  and  w h e re  t h e s e  s t r a i n s  w e re  s u f f i c i e n t l y  
v i r u l e n t ,  i t  was fo u n d  t h a t  a n im a l s  w e re  p r o t e c t e d  b y  
t h e  p r o p h y l a c t i c  i n j e c t i o n  o f  h o m o lo g o u s  se ru m  b u t  n o t  
b y  t h e  I n j e c t i o n  o f  a  s e ru m  b e l o n g i n g  t o  a n o t h e r  g r o u p .
The p o s i t i o n ,  t o  a  l a r g e  e x t e n t ,  was c l a r i f i e d  by 
t h e  w ork  o f  L a n c e f i e l d  i n  1 9 2 8 .  She a p p l i e d  t o  t h i s  
g r o u p  o f  o r g a n is m s  t h e  m eth o d  o f  p r e l i m i n a r y  c h e m i c a l  
s e p a r a t i o n /
s e p a r a t i o n  o f  a n t i g e n s  f o l l o w e d  b y  t h e  t e s t i n g  o f  t h e  
s e p a r a t e d  f r a c t i o n s  b y  t h e  p r e c i p i t i n  r e a c t i o n  and  
s u c c e e d e d  i n  d e m o n s t r a t i n g  t h a t  a t  l e a s t  3 a n t i g e n i c  
c o m p o n e n ts  e x i s t e d  i n  v a r i o u s  s t r a i n s  o f  S .  h a e m o l j r t -  
i c u s .  One o f  t h e s e  was a  n u c l e o p r o t e i n  w h ich  show ed a  
w id e  r a n g e  o f  c r o s s  r e a c t i o n s  w i t h  a n t i s e r a  p r e p a r e d  
a g a i n s t  r e l a t e d  t y p e s ,  e x t e n d i n g  i n t o  t h e  h a e m o l y t i c  
g r o u p .  A n o th e r  w as a p p a r e n t l y  a  p o l y s a c c h a r i d e  i n  
n a t u r e  and  was s p e c i f i c  f o r  t h e  s p e c i e s  S .  h a e m o l y t i c u s , 
b u t  was s h a r e d  i n  common b y  a l l  t h e  s e r o l o g i c a l  t y p e s  
w i t h i n  t h a t  s p e c i e s .  The t h i r d  was p r o t e i n  i n  n a t u r e  
a n d  show ed t y p e  s p e c i f i c i t y .  A s t r u c t u r e  s u c h  a s  t h i s  
w o u ld  e x p l a i n  many c o n f u s i n g  r e s u l t s  p a r t i c u l a r l y  i n  
v ie w  o f  t h e  f o l l o w i n g  o b s e r v a t i o n s .  Todd (1 9 2 8 )  show ed 
t h a t  r e c e n t l y  i s o l a t e d ,  v i r u l e n t  s t r a i n s  o f  S .  haem o­
l y t i c u s  u s u a l l y  g a v e  g r a n u l a r ,  c o h e r e n t  ' m a t t '  c o l o n i e s  
when g row n  on b l o o d  a g a r  a n d  t h a t  t h e s e  s t r a i n s  c o u l d  
l o s e  much o f  t h e i r  v i r u l e n c e  w h i l e  r e t a i n i n g  t h e i r  
c o l o n i a l  fo rm  b u t  t h a t  a f t e r  p r o lo n g e d  s u b - c u l t u r e  
t h e s e  i n n a t e  s t r a i n s  g a v e  r i s e  t o  ' g l o s s y '  o r  s m o o th e r  
v a r i a n t s  w h ic h  w ere  p e r m a n e n t l y  a t t e n u a t e d .  J o i n t  
o b s e r v a t i o n s  w ere  made b y  L a n c e f i e l d  and  Todd (1 9 2 8 )  
a n d  i t  was shown t h a t  t h e  c h a n g e  f ro m  t h e  ' m a t t '  t o  
t h e  g l o s s y  t y p e  w as a s s o c i a t e d  w i t h  t h e  l o s s  o f  t h e  
t y p e  s p e c i f i c  a c i d  e x t r a c t a b l e  p r o t e i n  c o n s t i t u e n t .
T h i s  w as m e n t io n e d  b e f o r e  when d e s c r i b i n g  t h e  m o rp h o ­
l o g i c a l /
m o r p h o l o g i c a l  f e a t u r e s  o f  s t r e p t o c o c c i  an d  a  n o t e  was 
made t h a t  t h e s e  s h o u ld  b e  c a r e f u l l y  r e c o r d e d  b e f o r e  
d e p a r t i n g  o n  a n  a n t i g e n i c  c l a s s i f i c a t i o n .  I t  i s  o b ­
v i o u s  t h a t  tw o  a n t i g e n i c  a l l y  d i s s i m i l a r  s t r a i n s  m ig f t t  
b e  o n e  and  t h e  sam e o r i g i n a l l y  a l t h o u g h  one  o f  th e m  
h a s  d e t e r i o r a t e d  and  l o s t  t h e  t y p e  s p e c i f i c  f a c t o r .  
I n v e s t i g a t i o n s  b e a r i n g  t h i s  i n  m ind ,m ay  f i n a l l y  e n a b l e  
t h e  h a e m o l y t i c  s t r e p t o c o c c i  t o  b e  d i f f e r e n t i a t e d  among 
t h e m s e l v e s ,  b u t  a t  t h e  p r e s e n t  t h e r e  i s  n o  p r o v e d  
g r o u p i n g ,  an d  t h e y  a r e  r e g a r d e d  b y  some a s  a  l a r g e  
g r o u p  o f  h e t e r o g e n o u s  s t r a i n s .
S .  YIRIDABS;
M outh  S t r e p t o c o c c i .
T h e se  o r g a n i s m s  w ere  f o u n d  m a in ly  l i v i n g  a  s a p r o ­
p h y t i c  e x i s t e n c e  i n  t h e  m o u th  a l t h o u g h  p a t h o g e n i c  
p o w e rs  w e re  a s c r i b e d  t o  th em  i n  R h e u m a t ic  f e v e r  and  
s u b - a c u t e  i n f e c t i v e  e n d o c a r d i t i s .  The t e c h n i c a l  d i f ­
f i c u l t i e s  o f  a n t i g e n i c  c l a s s i f i c a t i o n  w e re  l e s s  i n  
t h i s  g r o u p  t h a n  i n  t h e  h a e m o l y t i c  g r o u p  and  t h e  s e r a  o f  
a n im a l s  im m u n ised  a g a i n s t  t h e s e  o r g a n i s m s  c o n t a i n e d  
c o n s i d e r a b l e  a m o u n ts  o f  t h e  o r d i n a r y  a n t i b a c t e r i a l  
b o d i e s .
I n  c o n t r a d i s t i n c t i o n  t o  t h e  r e s u l t s  o b t a i n e d  i n  
t h e  S .  h a e m o l y t i c u s  g r o u p ,  i t  w as t h e  e x p e r i e n c e  o f  
many i n v e s t i g a t o r s  t h a t  t h e  m em bers o f  t h i s  g ro u p  
sh o w e d /
show ed c o n s i d e r a b l e  h e t e r o g e n e i t y .  U s in g  a g g l u t i n a ­
t i o n  t e s t s  ( K l e g l e r  (1 9 1 5 )  f o u n d  t h a t  s t r a i n s  w ere  t o  
a  l a r g e  e x t e n t  i n d i v i d u a l  and  d i d  n o t  fo rm  g r o u p s ,  an  
o p i n i o n  w h ic h  was c o n f i r m e d  b y  b o t h  G ordon  (1 9 2 2 )  and  
N o r t o n  (1 9 2 3 )  u s i n g  a b s o r p t i o n  a g g l u t i n a t i o n  t e s t s .  
K i n s e l l a  an d  S w i f t  (1 9 1 7 )  u s i n g  t h e  c o m p l e m e n t - f i x a t i o n  
t e s t  w e re  a l s o  o f  t h e  o p i n i o n  t h a t  t h e  g r o u p  c o n s i s t e d  
o f  a  l a r g e  n um ber  o f  h e t e r o g e n e o u s  s t r a i n s  b u t  t h o u g h t  
t h a t  t h e y  w e re  j u s t i f i e d  i n  d i v i d i n g  th e m  i n t o  2  l a r g e  
g r o u p s ,  t h e  r i g h t  a n d  l e f t  h a n d  g r o u p s  a s  t h e y  a p p e a r e d  
o n  t h e i r  t a b l e s .  T h e se  i n v e s t i g a t o r s  a t  a  l a t e r  d a t e  
c l a i m e d  t h a t  a  r e l a t i o n s h i p  e x i s t e d  b e tw e e n  t h e  h a e m o -  
l y t i c  s t r e p t o c o c c i  and  t h e i r  l e f t  h a n d  g r o u p ,  a n d  i n  
1 9 2 5 ,  H i t c h c o c k ,  who was o f  t h e  o p i n i o n  t h a t  t h e  r e ­
l a t i o n  b e t w e e n  g r o u p s  o f  s t r e p t o c o c c i  d e p e n d e d  u p o n  
t h e  p r o t e i n  o r  p r o t e i n  l i p o i d  f r a c t i o n ,  c o n f i r m e d  t h i s  
a n d  f u r t h e r  show ed t h a t  t h e  r i g h t  h a n d  g r o u p  w as a p p a r ­
e n t l y  r e l a t e d  t o  t h e  p n e u n o c o c o u s .  L a n c e f i e l d  (1 9 2 5 )  
show ed  t h a t  s e r a  p r e p a r e d  a g a i n s t  t h e  p r o t e i n  f r a c t i o n  
p r e c i p i t a t e d  t h e  p r o t e i n s  d e r i v e d  f r o *  t h e  o t h e r  g r e e n  
s t r e p t o c o c c i ,  h a e m o l y t i c  s t r e p t o c o c c i ,  p n e u m o c o c c i  and  
t o  a  c e r t a i n  e x t e n t  s t a p h y l o c o c c i  b u t  n o t  B • c o l i  o r  
C .  d i p h t h e r i a s .  U t i l i s i n g  a b s o r p t i o n  t e s t s  s h e  d em o n s­
t r a t e d  t h a t  t h e  p r o t e i n  f r a c t i o n  o f  t h e  n o n - h a e m o l y t i c  
s t r e p t o c o c c i  c o n s i s t e d  o f  3 e l e m e n t s ,  o n e  o f  w h ic h  was 
common t o  a l l  s u c h  o r g a n is m s  and  p e c u l i a r  t o  th e m ;  a  
s e c o n d /
s e c o n d  w h ic h  was a l s o  f o u n d  i n  h a e m o l y t i c  s t r e p t o c o c c i  
a n d  a  t h i r d  w h ic h  was p r e s e n t  i n  a l l  s t r e p t o c o c c i  and  
a l s o  i n  s t a p h y l o c o c c i .  T h e re  was some e v i d e n c e  t o  show 
t h a t  t h e  p r o t e i n  o f  t h e  i n d i v i d u a l  s t r a i n s  d i f f e r e d  
s l i g h t l y  and t h e  p r e c i s e  r e l a t i o n  t o  t h e  p n e u m o c o c c a l  
p r o t e i n  was u n d e t e r m i n e d .  The n o n  p r o t e i n  s u b s t a n c e  
i n  e a c h  g r o u p  was c o n s i d e r e d  t o  b e  a  p o l y s a c c h a r i d e  
a n d  was s t r i c t l y  s p e c i f i c  a l t h o u g h  i t  c o u ld  n o t  p r o -  
d u o e  a n t i b o d y  when d i s s o c i a t e d  f ro m  t h e  o t h e r  c o n s t i t u ­
e n t s  o f  t h e  b a o t e r i u m .  I t  w as o n l y  when t h e  w h o le  
b a c t e r i u m  was i n j e c t e d  t h a t  a n t i b o d i e s  w ere  p ro d u c e d  
w h ic h  r e a c t e d  w i t h  t h e  c a r b o h y d r a t e  t o  p r o d u c e  a  t y p i c a l  
p r e c i p i t a t e  a s  i n  t h e  c a s e  o f  t h e  p n e u m o c o c c u s .  S e r a  
p r o d u c e d  a g a i n s t  w h o le  b a c t e r i a ,  c o n t a i n e d  a  p r e d o m in ­
a n t  am ount o f  s p e c i f i c  a n t i c a r b o h y d r a t e  s u b s t a n c e  and  
a  v a r y i n g  am ount o f  a n t i p r o t e i n  s u b s t a n c e  w h ic h  g a v e  
r i s e  t o  t h e  o r o s s  r e a c t i o n s  w i t h  memhers o f  t h e  o t h e r  
g r o u p s .
I n  c o n c l u s i o n  i t  may b e  s a i d  t h a t ,  a l t h o u g h  t h e r e  
i s  some r e l a t i o n s h i p  among t h e  o r g a n i s m s  i n  t h e  g r o u p ,  
i n d i v i d u a l i t y  i s  a  m ark ed  f e a t u r e .
( b )  The B ow el S t r e p t o c o c c i >
T h e se  o r g a n i s m s ,  a s  was show n b y  D i b l e  ( 1 9 2 1 ) ,  
h a v e  d e f i n i t e  m o r p h o l o g i c a l ,  c u l t u r a l  and  b i o c h e m i c a l  
f e a t u r e s  a s s o c i a t e d  w i t h  a  v e r y  low  v i r u l e n c e  and  a  
t e n d e n c y  t o  l e a d  a  s a p r o p h y t i c  e x i s t e n o e .
From  a  s e r o l o g i c a l  p o i n t  o f  v ie w  B a g g e r  (1 9 2 6 )  
f o u n d /
f o u n d  t h a t  a t t e m p t s  a t  a g g l u t i n a t i o n  w e re  u n f r u i t f u l  
and  t h a t  a b s o r p t i o n  a g g l u t i n a t i o n  e x p e r i m e n t s  w ere  
e q u a l l y  v a l u e l e s s  i n  a t t e m p t i n g  t o  c l a s s i f y  t h e  members 
o f  t h i s  g r o u p .  T h e s e  m e th o d s  a r e  u n n e c e s s a r y  a s  t h e  
g ro u p  i s  e a s i l y  r e c o g n i s e d .
THE ANAEROBIC STREPTOCOCCI.
P r e v o t  i n  1924  w o rk ed  o u t  t h e  a g g l u t i n a t i o n  r e ­
a c t i o n s  o f  t h e s e  o r g a n i s m s  and  a r r i v e d  a t  t h e  c o n c l u s i o n  
t h a t ,  s o  f a r  a s  we know i t s  m em bers ,  t h e  i n d i v i d u a l  
s t r a i n s  w e re  d i s t i n c t  b u t  t h a t  some r e l a t i o n s h i p  t o  
e a c h  o t h e r  was i n  e x i s t e n o e .  C o m p a r a t i v e l y  l i t t l e  i s  
known o f  t h i s  g r o u p  a s  t h e i r  r o l e  i n  t h e  c a u s a t i o n  o f  
d i s e a s e  i n  t h e  human s u b j e c t  i s  a  l i m i t e d  o n e .  Summar­
i s e d ,  t h e  a n t i g e n i c  p i c t u r e  may b e  p u t :  I .  A n u c l e o -
p r o t e i n  a n t i g e n  w h ic h  i s  w i d e l y  d i s t r i b u t e d  y i e l d i n g  
n o  m eans o f  s e r o l o g i c a l  i d e n t i f i c a t i o n ;  I I .  V a r io u s  
p o l y s a c c h a r i d e  a n t i g e n s  w h ic h  m ark  o f f  t h e  S .  h aem o -  
l y t i c u s  g r o u p  a s  a  w h o le  f ro m  S .  V i r i d a n s ;  I I I .  C e r t ­
a i n  p r o t e i n  a n t i g e n s  w h ic h  d i f f e r e n t i a t e  v a r i o u s  s e r o ­
l o g i c a l  t y p e s  w i t h i n  t h e  s p e c i e s  S .  h a e m o l y t i c u s .
By s e r o l o g i c a l  m e th o d s  i t  I s  p o s s i b l e  t o  d e t e r m i n e  
t h e  r e l a t i o n s h i p  o f  one s t r a i n  o f  c o c c u s  t o  a n o t h e r  
a n d  i t s  p l a c e  i n  t h e  g r o u p  g e n e r a l l y  b u t  o t h e r  c r i t e r i a  
m u s t  b e  e m p lo y e d .  I n  a  c l a s s i f i c a t i o n ,  c e r t a i n  f e a t ­
u r e s /
f e a t u r e s  o f  t h e  o rg a n is m  m u st  b e  know n. T h e se  a r e ,  
m o r p h o l o g i c a l  and  c u l t u r a l  a p p e a r a n c e s ,  a c t i o n  on  
b l o o d  and  s e r o l o g i c a l  r e a c t i o n s  w i t h ,  o n  o c c a s i o n ,  
p a r t i c u l a r l y  i n  t h e  n o n - h a e m o l y t i c  g r o u p  o f  s t r e p t o ­
c o c c i ,  t h e  s u g a r  f e r m e n t a t i o n  r e a c t i o n s .  T h a t  i s ,  a l l  
m e th o d s  t o  h a n d  may h a v e  t o  b e  u s e d  i n  a  c o m p le te  
c l a s s i f i c a t i o n .
THE OASES FORMIHG THE BASIS
OF THE INVESTIGATION.
The c o m p le te  I n v e s t i g a t i o n  d e a l t  w i t h  132 p a t i e n t s  
o f  b o t h  s e x e s .  T h e s e  p a t i e n t s  r a n g e d  f ro m  one t o  s e v e n ­
t e e n  y e a r s  o f  ag e  an d  w e re  a l l  s u f f e r i n g  f ro m  n o n -  
p u lm o n a ry  t u b e r c u l o s i s .  T h a t  n o  d o u b t  s h o u ld  e x i s t  
r e g a r d i n g  t h e  t u b e r c u l o u s  n a t u r e  o f  t h e  p r im a r y  l e s i o n  
b a c t e r i o l o g i c a l  p r o o f  was o b t a i n e d  w h e r e v e r  p o s s i b l e .  
T u b e r c l e  b a c i l l i  w e re  c u l t u r e d  f ro m  8 1  p a t i e n t s  and  
i n  t h e  r e m a i n in g  5 1  i n  w h ic h  t h e  s p e c i f i c  o rg a n is m  was 
n o t  r e c o v e r e d ,  t h e  c l i n i c a l  a n d ,  i n  some c a s e s ,  r a d i o ­
l o g i c a l  d a t a  w ere  c o n s i d e r e d  a d e q u a t e .  A l l  d o u b t f u l  
c a s e s  w e re  e x c l u d e d .
When t h e  c a s e s  w ere  d i v i d e d  i n t o  s e x e s  and c l a s s i ­
f i e d  a s  s i m p l e  5 y e a r  a g e  g r o u p s  i t  was s e e n  t h a t  t h e  
d i s t r i b u t i o n  o v e r  t h e  f i r s t  15 y e a r s  o f  l i f e  was good 
and  t h a t  t h e  s e x e s  w e re  e q u a l l y  r e p r e s e n t e d .
TABLE I .
Age G ro u p . H a l e . F e m a l e .
0 - 5  y r s . 14 19
5 - 1 0  y r s . 34 26
10 -  15 y r s . 17 17
15 y r s .  + 1 4
T o t a l 66 66
T h i s  l a s t  f e a t u r e  was p u r e l y  f o r t u i t o u s  a s  no 
s e l e c t i o n /
4 1 .
s e l e c t i o n  o f  m a t e r i a l  was m ad e .  I t  w i l l  a l s o  b e  s e e n  
f ro m  t h e  t a b l e  t h a t  t h e  g r e a t e s t  n u m b er  o f  c a s e s  o c c u r s  
i n  t h e  5 - 1 0  y e a r  a g e  g r o u p  a  f e a t u r e  w h ic h  may b e  e x ­
p l a i n e d  w hen i t  i s  rem em bered  t h a t  t h e  a g e  o f  g r e a t e s t  
i n c i d e n c e  o f  m a jo r  n o n - p u lm o n a r y  l e s i o n s  l i e s  o n  t h e  
y o u n g  s i d e  o f  t h i s  g r o u p ,  w h ic h ,  b y  t h e  t im e  s i n u s  
f o r m a t i o n  o c c u r r e d ,  g e n e r a l l y  b r o u g h t  t h e  p a t i e n t s  
w i t h i n  t h i s  l a t e r  g r o u p .
I n  o r d e r  t o  f a c i l i t a t e  s t a t i s t i c s  t h e  c a s e s  w ere  
c l a s s i f i e d  i n  g r o u p s  a c c o r d i n g  t o  t h e  s i t e  o f  t h e  
p r i m a r y  l e s i o n .
T h e s e  g r o u p s  w e r e : -
I .  TUBERCULOSIS OF THE VERTEBRAL COLUMN: i n c l u d i n g
a l l  c a s e s  o f  d i s e a s e  i n v o l v i n g  t h e  v e r t e b r a e ,  
t h e  s a c ru m  an d  t h e  s a c r o - i l i a c  j o i n t s .
I I .  TUBERCULOSIS OF THE H IP  JOINTS: i n c l u d i n g  b o n e
and  s o f t  t i s s u e  l e s i o n s  i n v o l v i n g  t h e  j o i n t  and 
t h o s e  b o n e  l e s i o n s  o f  t h e  p e l v i c  g i r d l e ,  e x ­
c l u d i n g  t h e  s a c ru m  an d  t h e  s a c r o - i l i a o  j o i n t s .
I I I .  TUBERCULOSIS OF THE KNEE JOINTS: i n c l u d i n g  s o f t
t i s s u e  a n d  b o n e  l e s i o n s  i n v o l v i n g  t h e  j o i n t .
I V .  TUBERCULOSIS OF ANKLE JOINTS: i n c l u d i n g  s o f t
t i s s u e  a n d  b o n e  l e s i o n s  i n v o l v i n g  t h e  j o i n t  and 
l e s i o n s  o f  t h e  o s - o a l c i s .
V ,  TUBERCULOSIS OF LONG BONES: i n c l i v l i n g  l e s i o n s
o f  a l l  l o n g  b o n e s  i n  s o  f a r  a s  t h e y  d i d  n o t  i n ­
v o l v e  a  j o i n t ,
V I . /
V I .  TUBERCULOUS DACTYLITIS: i n c l u d i n g  b o n e  l e s i o n s
o f  t h e  c a r p u s > t a r s u s ,  m e t a c a r p u s ,  m e t a t a r s u s  
and  p h a l a n g e s  b u t  e x c l u d i n g  l e s i o n s  o f  t h e  o s -  
c a l c i s .
V I I .  TUBERCULOSIS OF GLANDS AND OTHER SOFT TISSUES: 
i n c l u d i n g  a l l  g l a n d u l a r  l e s i o n s  e x c e p t  m e s e n t e r i c  
and  r e t r o p e r i t o n e a l  a n d  a l l  s o f t  t i s s u e  l e s i o n s  
n o t  a r i s i n g  f ro m  j o i n t  c a p s u l e s ,  and
V I I I .  MISCELLANEOUS; a  h e t e r o g e n e o u s  c o l l e c t i o n  i n ­
c l u d i n g  l e s i o n s  o f  r i b s ,  m a x i l l a ,  m a n d i b l e ,  
m e s e n t e r i c  and  r e t r o - p e r i t o n e a l  g l a n d s  an d  o t h e r  
s t r u c t u r e s  n o t  i n c l u d e d  I n  t h e  f i r s t  s e v e n  g r o u p s .
The n um ber  o f  c a s e s  i n  e a c h  o f  t h e s e  g r o u p s  i s  s e e n  
i n  T a b le  I I .
I . T u b e r c u l o s i s  o f  V e r t e b r a l  Colum n. 3 2 .
I I . H ip  J o i n t 3 . 2 5 .
I I I . K nee  * 8 .
•>M A n k le  * 9 .
V. D a c t y l i t i s 1 1 .
V I . Long B o n e s . 1 5 .
V I I . G la n d s  an d  S o f t  T i s s u e . 2 0 .
V I I I . M i s c e l l a n e o u s . 1 2 .
E x a m p les  o f  d i s e a s e  i n  t h e  V e r t e b r a l  C olum n and  
H ip  j o i n t s  p r e p o n d e r a t e  b e c a u s e  a b s c e s s e s  i n  r e l a t i o n  
t o  th e m  w ere  common i n  t h e  h o s p i t a l  d u r i n g  t h e  i n v e s t i ­
g a t i o n .  G l a n d u l a r  an d  s o f t  t i s s u e  l e s i o n s  w e re  a l s o  
common/
4 3 .
common b u t  o n ly  a  r e p r e s e n t a t i v e  n u m b er  w e re  t a k e n .  
A b s c e s s e s  i n  r e l a t i o n  t o  t h e  k n e e  and  a n k l e  j o i n t s  w ere  
r a r e  w h ic h  a c c o u n t s  f o r  t h e i r  p o o r  r e p r e s e n t a t i o n  i n  
t h e  s e r i e s .
I n  o r d e r  t o  o b v i a t e  w r i t t e n  c a s e  h i s t o r i e s  an d  t o  
o b t a i n  p e r t i n e n t  d a t a  f ro m  t h e  c a s e s  u n d e r  o b s e r v a t i o n  
t h e i r  v a r i o u s  f e a t u r e s  w e re  t a b u l a t e d  u n d e r  t h e  f o l l o w ­
i n g  h e a d i n g s .
I .  AGE: T h i s  was d i v i d e d  i n t o  4 g r o u p s ,  v i z .
0 - 5  y e a r s .  5 - 1 0  y e a r s .  10 -  15 
y e a r s  and 15 y e a r s  +
I I .  SEX.
I I I .  FAMILY HISTORY o f  T u b e r c u l o s i s  w h e t h e r  p o s i t i v e  
o r  n e g a t i v e .
I V .  P r e s e n c e  o r  a b s e n c e  o f  b a c t e r i o l o g i c a l  PROOF o f  
t u b e r c u l o s i s  and  w h ere  p o s s i b l e  t h e  t y p e  o f  
b a c i l l u s  i s o l a t e d .
V . P r e s e n c e  o r  a b s e n c e  o f  SINUS f o r m a t i o n .
V I .  The ACTIVITY o f  t h e  p r im a r y  t u b e r c u l o u s  l e s i o n .
No e m p h a s is  was l a i d  u p o n  t h e  r e s u l t  o f  t h e  M antoux  
t e s t  a s  t h i s  was p o s i t i v e  i n  e v e r y  c a s e .
The f i r s t  f i v e  f a c t o r s  a r e  s e l f  e x p l a n a t o r y .  The 
s i x t h  and l a s t  was e s t i m a t e d  f ro m  t h e  h i s t o r y ,  c l i n i c a l  
an d  r a d i o l o g i c a l  f e a t u r e s  p r e s e n t e d  b y  e a c h  c a s e  u n d e r  
o b s e r v a t i o n  u p  t o  t h e  t im e  o f  s i n u s  f o r m a t i o n .  I n  
some o a s e s  t h i s  o b s e r v a t i o n  p e r i o d  e x t e n d e d  o v e r  one  
y e a r /
y e a r .  P u r e l y  a r b i t r a r y  d i v i s i o n s  w ere  made and  t h e  
a c t i v i t y  o f  e a c h  p r i m a r y  l e s i o n  was d e s c r i b e d  a s  e i t h e r  
ACUTE, SUB-ACUTE OR CHRONIC. U t i l i s i n g  t h e s e  f a c t o r s  
t h e  T a b l e s  w e re  p r e p a r e d  and  a r e  i n c l u d e d  a s  a n  
A p p e n d ix  f o r  r e f e r e n c e .
D e a l i n g  o n l y  w i t h  t h e  a c t i v i t y  o f  t h e  p r im a r y  
t u b e r c u l o s i s  l e s i o n  i t  was fo u n d  t h a t  i n  132 p a t i e n t s ,  
t h i s  f e a t u r e  was c l a s s i f i e d  a s  ACUTE i n  4 6 ,  SUB-ACUTE 
i n  5 1  an d  CHRONIC i n  3 5 .  T h a t  i s ,  p r im a r y  l e s i o n s  
c l a s s i f i e d  a s  a c u t e  and s u b - a c u t e  seem ed t o  fo rm  m ore 
a b s c e s s e s  t h a n  t h o s e  c l a s s i f i e d  a s  c h r o n i c  w h ic h  i s  
i n  a c c o r d a n c e  w i t h  e x p e c t a t i o n .
When c o m p a r a t iv e  f i g u r e s  f o r  e a c h  s e x  w e re  t a k e n  
i t  was s e e n  t h a t  t h e y  a p p r o x im a te d  c l o s e l y  e x c e p t  i n  
t h e  l e s i o n s  c l a s s i f i e d  a s  ' s u b - a c u t e '  w h e re  f e m a l e s  h a d  
a  m a j o r i t y .  T h i s  m a j o r i t y  was b y  v i r t u e  o f  t h e  p r e ­
p o n d e r a n c e  o f  f e m a le  s o f t  t i s s u e  l e s i o n s  o v e r  m a le  i n  
w h ic h  f o r m  o f  t u b e r c u l o s i s  t h e  a c t i v i t y  was m o st  commonly 
s u b - a c u t e .
TABLE I V .
Age
G roup
A c u te - a c u t e C h r o n ic
M. F . M. F . M. F .
0 - 5 4 4 6 12 4 3
5 -1 0 13 11 12 10 9 5
10 -1 5 7 6 4 5 6 6
15 + - 1 1 1 - 2
. T o t a l 24 22 23 28 19 16
T a b le  IV  show s t h e s e  g r o s s  f i g u r e s  d i v i d e d  i n t o  
a g e  g r o u p s  when i t  b eco m es  a p p a r e n t  t h a t  t h e  a c t i v i t y  
o f  t h e  p r im a r y  l e s i o n  v a r i e s  i n  e a c h  g r o u p .  F rom  t h i s  
t h e  p e r c e n t a g e  o f  p a t i e n t s  w i t h  a c u t e ,  s u b - a c u t e  and  
c h r o n i c /
c h r o n i c  d i s e a s e  w ere  c a l c u l a t e d  w i t h  r e s u l t s  show n i n  
T a b le  V .
TABLE V.
Age
G roup
A c u te
%
S u b - a c u t e  
%
C h r o n ic
%
1 -5  y r s • 2 4 .2 5 4 .5 2 1 .3
5 - 1 0  y r s . 4 0 .0 3 6 .6 2 3 .4
LO-15 y r s . 3 8 .2 2 6 .5 3 5 .3
15 y r s .  + 2 0 .0 4 0 .0 4 0 . 0
I n  v iew  o f  t h e  s m a l l  num bers  o f  p a t i e n t s  o v e r  15 
y e a r s  o f  ag e  i t  was d e c i d e d  t o  n e g l e c t  t h e i r  r e s u l t s  
i n  a  g e n e r a l  c o n s i d e r a t i o n .  Of t h e  r e m a i n d e r ,  a c u t e  
p r i m a r y  l e s i o n s  w ere  a t  t h e i r  l o w e s t  b e tw e e n  0 - 5  y e a r s  
o f  a g e ,  r e a c h i n g  a  maximum b e tw e e n  5 -1 0  y e a r s  o f  ag e  
and  d e c l i n i n g  v e r y  s l i g h t l y  b e tw e e n  10 -15  y e a r s  o f  a g e .  
T u b e r c u l o s i s  g r a d e d  a s  s u b - a c u t e  was a t  i t s  maximum 
i n  t h e  y o u n g e s t  a g e  g r o u p  an d  d e o l i n e d  s t e a d i l y  w h e re a s  
c h r o n i c  p r im a r y  d i s e a s e  i n c r e a s e d  i n  i n c i d e n c e  a s  t h e  
p a t i e n t s  g re w  o l d e r .  T h e se  f i g u r e s  r e l a t e  o n l y  t o  t h e  
s e r i e s  u n d e r  o b s e r v a t i o n  b u t  n o  s u r p r i s i n g  f e a t u r e  was 
p r e s e n t e d .  N o r m a l ly ,  i t  was e x p e c t e d  t h a t  a s  a g e  a d ­
v a n c e d  t h e  p r im a r y  t u b e r c u l o u s  l e s i o n  w o u ld  d e c r e a s e  
i n  a c u i t y  and s u c h  w as t h e  c a s e  w i t h  t h e  e x c e p t i o n  o f  
t h e  p h e n o m e n a l ly  low  f i g u r e  f o r  d i s e a s e  o f  a n  a c u t e  
c h a r a c t e r  i n  t h e  f i r s t  f i v e  y e a r s  o f  l i f e .
E v e n /
4 7 .
Joints
Jo/NTS.
D n c 7 y i_ ,r i5
ty g C E j i j in E t i j s
VERTICAL 3 0 ° * * E. E Q 0 A |_ 5
f\T  EACHACrrsJi-r/ * f
Sh a o c d  t h u s
E ven t h i s  e x c e p t i o n  was c a p a b l e  of* e x p l a n a t i o n  
w hen t h e  s i t e s  a t t a c k e d  b y  t u b e r c u l o s i s  i n  t h e  d i f ­
f e r e n t  a g e  g r o u p s  was c o n s i d e r e d .  T h u s ,  i t  was f o u n d  
t h a t  l e s i o n s  o f  lo n g  b o n e s ,  o f  g l a n d s  and  s o f t  t i s s u e  
a n d  d a c t y l i t i s  o c c u r r e d  m a in ly  i n  t h e  f i r s t  t e n  y e a r s  
o f  l i f e ,  i n  c o n t r a d i s t i n c t i o n  t o  a n k l e  j o i n t  l e s i o n s  
w h ic h  o c c u r r e d  m a in ly  b e tw e e n  10 and  15 y e a r s  o f  a g e .  
L e s i o n s  o f  t h e  k n e e  j o i n t s  w ere  s c a t t e r e d  b e tw e e n  0 
a n d  15 y e a r s  o f  a g e  w i t h  a  s l i g h t  i n c r e a s e  i n  f r e ­
q u e n c y  b e tw e e n  5 and 15 y e a r s  o f  a g e  and l e s i o n s  o f  
t h e  v e r t e b r a e  and  m i s c e l l a n e o u s  p a r t s  w ere  m a in ly  fo u n d  
b e t w e e n  5 and 10 y e a r s  o f  a g e .  L e s i o n s  o f  t h e  h i p  
j o i n t s  w e re  g r e a t e s t  b e tw e e n  5 - 1 0  y e a r s  o f  a g e ,  b u t  
t h e r e  w e re  many s u f f e r e r s  b e tw e e n  10 and 15 y e a r s  o f  
a g e .  T h i s  d i s t r i b u t i o n  was g r a p h e d  ( s e e  g r a p h )  and  
a n  a t t e m p t  made t o  i n d i c a t e  t h e  r e l a t i v e  p r o p o r t i o n  o f  
a c u t e ,  s u b - a c u t e ,  and  c h r o n i c  l e s i o n s  f o r m in g  e a c h  
t o t a l .
_ * a g e  -  d K o u p s  • y
Site Sj- t i s s u e  O - S y r ?  5 - l O y «  . 0 - 1 5 - y p  l i f y r s  4—.
From  t h e  g r a p h  i t  i s  c l e a r l y  s e e n  t h a t  t u b e r c u ­
l o s i s  o f  t h e  a n k l e  j o i n t s  was m a in ly  a c u t e  i n  c h a r a c t e r  
and  was f o l l o w e d  c l o s e l y  i n  t h i s  r e s p e c t  b y  l e s i o n s  o f  
t h e  h i p  j o i n t s  and d a c t y l i t i s .  I n  t h e  k n e e  j o i n t s  and  
l o n g  b o n e s  a  good b a l a n c e  b e tw e e n  a c u t e  and  s u b - a c u t e  
p r im a r y  d i s e a s e  o c c u r r e d  w i t h  c h r o n i c  d i s e a s e  i n  t h e  
m i n o r i t y .  W ith  g l a n d u l a r  and  s o f t  t i s s u e  t u b e r c u l o s i s  
t h e  p r e d o m in a t i n g  a c t i v i t y  was s u b - a c u t e  w h ic h  d e g r e e  
o f  a c t i v i t y  was a l s o  p r e s e n t ,  a l t h o u g h  o v e rsh a d o w e d  
b y  a c u t e  d i s e a s e ,  i n  d a c t y l i t i s  and  lo n g  b o n e s  and  t o  
a  l e s s e r  d e g r e e  i n  t h e  h i p  j o i n t s .  T u b e r c u l o s i s  o f  
s u b - a c u t e  and c h r o n i c  t y p e  p r e d o m in a te d  i n  d i s e a s e  
a f f e c t i n g  t h e  v e r t e b r a e  and m i s c e l l a n e o u s  p a r t s  w i t h ,  
i n  t h e  c a s e  o f  v e r t e b r a l  l e s i o n s ,  a  c u r i o u s  s p a t e  o f  
a c u t e  d i s e a s e  b e tw e e n  5 and 10 y e a r s  o f  a g e .  I t  was 
t h i s  t e n d e n c y  f o r  t u b e r c u l o s i s  a f f e c t i n g  d i f f e r e n t  
a r e a s  t o  d o  s o  m a i n l y  w i t h i n  s e t  a g e  g r o u p s  and  t h e  
f a c t  t h a t  t h e  a c t i v i t y  o f  t h e  d i s e a s e  v a r i e d  s o  m a rk ­
e d l y  f o r  e a c h  s i t e  w h ic h  r e s t a t e d  i n  t h e  c u r i o u s  p e r ­
c e n t a g e s  o b t a i n e d  when t h e  g e n e r a l  f i g u r e s  f o r  t h e  
a c t i v i t y  o f  t h e  p r im a r y  l e s i o n s  i n  a g e  g r o u p s  was t a k e n .
G e n e r a l  c o n c l u s i o n s  w e re  d ra w n  frcofa t h e s e  f a c t s  
r e g a r d i n g  t h e  a c t i v i t y  o f  p r im a r y  l e s i o n s  w h ic h  g i v e  
r i s e  t o  a b s c e s s  f o r m a t i o n .  I t  w o u ld  a p p e a r  t h a t  i t  
r e q u i r e s  a n  a c u t e  p r im a r y  f o c u s  i n  t h e  m ain  t o  g i v e  
r i s e  t o  a b s c e s s  f o r m a t i o n  i n  r e l a t i o n  t o  h i p  j o i n t s ,  
a n k l e  j o i n t s  and k n e e  j o i n t s  a l t h o u g h  i n  t h e s e  s i t e s  
s u b - a c u t e /
s u b - a c u t e  o r  c h r o n i c  d i s e a s e  may o r i g i n a t e  a  s i m i l a r  
p r o c e s s .  On t h e  o t h e r  h a n d  when t u b e r c u l o s i s  o c c u r s  
on t h e  h a n d s  o r  f e e t  ( D a c t y l i t i s ) ,  i n  t h e  l o n g  b o n e s ,  
o r  i n  s o f t  t i s s u e  s i t e s  g e n e r a l l y ,  a l l  d e g r e e s  o f  a c t -  
i c i t y  may g i v e  r i s e  t o  a b s c e s s  f o r m a t i o n  a l t h o u g h  t h e  
g r e a t e s t  n um ber  a r i s e  f ro m  d i s e a s e  c l a s s i f i e d  a s  a c u t e  
o r  s u b - a c u t e .  A t t h e  o t h e r  end  o f  t h e  s c a l e  come 
l e s i o n s  o f  t h e  v e r t e b r a l  co lu m n  and  m i s c e l l a n e o u s  p a r t s  
w h e re  a b s c e s s  f o r m a t i o n  may o c c u r  f ro m  t u b e r c u l o s i s  o f  
a l l  g r a d e s  o f  a c t i v i t y  b u t  w h e re  l e s i o n s  c l a s s i f i e d  a s  
s u b - a c u t e  and  c h r o n i c  h a v e  a  g r e a t e r  t e n d e n c y  t o  do 
s o  t h a n  i n  any  o t h e r  a r e a .
The e f f e c t  o f  s e x  on a l l  f a c t o r s  was c o n s i d e r e d  
an d  i t  was f o u n d  t h a t  t h e  a c t i v i t y  o f  t h e  t u b e r c u l o s i s  
i n  a g e  g r o u p s  was c o m p a r a b le  e x c e p t  f o r  t h e  h i g h  i n ­
c i d e n c e  o f  s u b - a c u t e  d i s e a s e  i n  f e m a l e s  u n d e r  5 y e a r s  
o f  a g e  and t h e  h i g h  i n c i d e n c e  o f  c h r o n i c  d i s e a s e  i n  
m a le s  b e tw e e n  5 a n d  10 y e a r s  o f  a g e .  I n  t h e  f e m a le  
u n d e r  5 y e a r s  o f  a g e  s u b - a c u t e  d i s e a s e  o c c u r r e d  i n  t h e  
h i p  j o i n t s ,  l o n g  b o n e s ,  g l a n d s  and  s o f t  t i s s u e  and  
d a c t y l i t i s  i n  g r e a t e r  n u m b ers  t h a n  i n  m a l e s .  S i m i l a r l y  
t h e r e  was m ore  d i s e a s e  o f  a  c h r o n i c  n a t u r e  am ongst 
m a le s  b e tw e e n  5 - 1 0  y e a r s  o f  ag e  w i t h  l e s i o n s  o f  t h e  
v e r t e b r a e  and  m i s c e l l a n e o u s  p a r t s  t h a n  am o n g s t  f e m a l e s .
T a k in g  e a c h  r e g i o n  s e p a r a t e l y  i t  was f o u n d  t h a t  
m ore  f e m a l e s  t h a n  m a le s  w e re  s u f f e r i n g  f ro m  t u b e r c u l o s i s  
o f  t h e  v e r t e b r a l  co lu m n  u n d e r  5 y e a r s  o f  a g e  a  f e a t u r e  
w h ic h /
w h ic h  was r e v e r s e d  w i t h i n  t h e  n e x t  5 y e a r s  when t h e  
f e m a l e s  a l s o  h a d  l e s i o n s  o f  a  m ore a c u t e  c h a r a c t e r  and  
t h a t ,  b e tw e e n  10 and  15 y e a r s  o f  a g e ,  t h e  l e s i o n s  w ere  
c l o s e l y  s i m i l a r  i n  a c t i v i t y .  I n  t h e  h i p  j o i n t s  t h e r e  
w as a  t e n d e n c y  f o r  t h e  p r im a r y  l e s i o n  t o  b e  m ore  a c u t e  
i n  m a le s  t h a n  i n  f e m a l e s  a t  a l l  a g e s  b u t  m o s t  m a rk e d ly  
b e tw e e n  5 and 10 y e a r s  o f  a g e .  No d i s t i n g u i s h i n g  
f e a t u r e  was n o t e d  b e tw e e n  t h e  s e x e s  i n  t h e  a c t i v i t y  
w hen t h e  d i s e a s e  o c c u r r e d  i n  t h e  k n e e  and a n k l e  j o i n t s ,  
b u t  t u b e r c u l o u s  d a c t y l i t i s  a f f e c t e d  m ore  g i r l s  t h a n  
b o y s  a t  a  y o u n g e r  a g e  and  t h e  l e s i o n  i n  t h e  m a le  was 
o f  a  m ore  a c u t e  c h a r a c t e r .  The n e x t  g r o u p ,  t u b e r c u ­
l o s i s  o f  t h e  l o n g  b o n e s ,  show ed m ore m a le s  t h a n  f e m a le s  
w i t h  a  m ore  a c u t e  l e s i o n  i n  t h e  f o r m e r ,  a  s e r i e s  o f  
f a c t s  w h ic h  was c o m p l e t e l y  r e v e r s e d  when t h e  d i s e a s e  
a t t a c k e d  t h e  g l a n d s  and  s o f t  t i s s u e s . The a c t i v i t y  
o f  t h e  p r im a r y  f o c u s  a s  i t  o c c u r r e d  i n  m i s c e l l a n e o u s  
l e s i o n s  was d i s r e g a r d e d  a s  t h e  l e s i o n s  w ere  b a r e l y  
c o m p a r a b l e .  From  t h e  a b o v e  i t  was I m p o s s i b l e  t o  g e n e r ­
a l i s e  r e g a r d i n g  t h e  e f f e c t  o f  s e x  u p o n  i n c i d e n c e ,  s i t e  
o r  a c t i v i t y  o f  t h e  p r im a r y  l e s i o n  b y  v i r t u e  o f  t h e  
s m a l l  n u m b er  o f  c a s e s .
The f o r m a t i o n  o f  s i n u s e s  was t h e n  c o n s i d e r e d .
I t  was f o u n d  t h a t  a b s c e s s  f o r m a t i o n  d i d  n o t  i n e v i t a b l y  
l e a d  t o  s i n u s  f o r m a t i o n  a l t h o u g h  i n  113 i n s t a n c e s  (8 6 $ )  
i t  d i d .  T h i s  t o t a l  c o m p r is e d  56 m a le s  and  57 f e m a l e s  
w h ic h  m ean t  t h a t  10 m a le  and  9 f e m a le  c h i l d r e n  h a d  
a b s c e s s e s /
5 1 .
a b s c e s s e s  w h ic h  h e a l e d  w i t h o u t  s i n u s  f o r m a t i o n  and 
t h e  f o l l o w i n g  t a b l e  shows t h e  n um ber  and p e r c e n t a g e  
o f  c a s e s  i n  e a c h  a r e a  i n  w h ic h  t h i s  t o o k  p l a c e .
TABLE V I .
I . V e r t e b r a e . 8 •• 32 2 5 %
I I . Long b o n e s . 3 •• 15 2 0 %
I I I . H ip  J o i n t s . 4 : 25 16%
IV . K nee j o i n t s . 1 •• 8 1 2 . 5 %
B . A n k le  J o i n t s . 1 •• 9 1 1 . 1 %
V I . M i s c e l l a n e o u s  l e s i o n s . 1 •• 12 Q.5% o
V I I . G lan d  and  S o f t  T i s s u e . 1 •• 20 5 . 0 %
V I I I . D a c t y l i t i s 0 •• 11 0%
T o t a l  19 :1 5 2  14 A p p ro x .
Of t h e s e  19 c a s e s  3 w ere  c l a s s i f i e d  a s  h a v i n g  
a c u t e  t u b e r c u l o u s  p r o c e s s e s ,  4  s u b - a c u t e  and  12 c h r o n i c .  
The a c u t e  l e s i o n s  w h ic h  d i d  n o t  f o rm  s i n u s e s  w e re  com­
p o s e d  o f  two c a s e s  w h ere  d e a t h  o c c u r r e d  a  s h o r t  t im e  
a f t e r  t h e  o n s e t  o f  t h e  d i s e a s e  and  o n ly  one c a s e  w h ic h  
r a n  t h r o u g h o u t  i t s  c o u r s e  and e v e n t u a l l y  h e a l e d .  The 
l e s i o n s  when d e a t h  o c c u r r e d  w e re  s i t u a t e d  i n  t h e  lo n g  
b o n e s  and e x p e r i e n c e  o f  i n f e c t i o n  o f  t h i s  s i t e  t e n d e d  
t o  t h e  b e l i e f  t h a t ,  h a d  t h e  c a s e s  l i v e d  l o n g e r ,  s i n u s  
f o r m a t i o n  w ould  h a v e  o c c u r r e d  i n e v i t a b l y .  The r e s i d u a l  
c a s e  wa3 one w h ere  t h e  l e s i o n  was i n  t h e  h i p  j o i n t  and 
i n /
i n  t h i s  i n s t a n c e  h e a l i n g  o c c u r r e d .  T h a t  i s ,  o n ly  one 
e x a m p le  c a n  b e  shown w h ere  a  p a t i e n t  w i t h  a n  a c u t e  
p r im a r y  l e s i o n  and a b s c e s s  f o r m a t i o n  d i d  n o t  fo rm  a 
s i n u s .  Where t h e  d i s e a s e  was s u b - a c u t e  i n  n a t u r e  s i n u s  
f o r m a t i o n  d i d  n o t  o c c u r  i n  4  i n s t a n c e s ,  a  f i g u r e  i n ­
c r e a s e d  t o  12 w h e re  t h e  p r im a r y  l e s i o n  was o f  a  c h r o n i c  
t y p e ,  a l t h o u g h  a l l  t h e s e  c a s e s  h a d  a  s u f f i c i e n t l y  lo n g  
c o u r s e  t o  e x c l u d e  t h e  c o n t i n g e n c y  o f  d e a t h  p r e c e d i n g  
s i n u s  f o r m a t i o n .  I n  s h o r t  t h e  g r e a t e s t  num ber  o f  
s i n u s e s  w e re  fo rm e d  w h e re  t h e  p r im a r y  l e s i o n  was o f  an  
a o u t e  n a t u r e ,  f o l l o w e d  c l o s e l y  b y  l e s i o n s  s u b - a c u t e  i n  
c h a r a c t e r  and  a t  a  g r e a t e r  d i s t a n c e  b y  l e s i o n s  w here  
t h e  a c t i v i t y  was c l a s s i f i e d  a s  c h r o n i c .
The o b s e r v a t i o n  was a l s o  made t h a t  t h e  g r e a t  m a j ­
o r i t y  o f  s i n u s e s  w e re  fo rm e d  i n  t h e  y o u n g e r  a g e  g r o u p s .  
F o r  e x a m p le ,  e x c l u d i n g  t h o s e  c a s e s  w h ere  d e a t h  i n t e r ­
v e n e d ;  3 a b s c e s s e s  d i d  n o t  f o r m  s i n u s e s  u n d e r  5 y e a r s  
o f  a g e ,  5 b e tw e e n  5 and 10 y e a r s  o f  ag e  and 9 b e tw e e n  
10 and  15 y e a r s  o f  a g e .  E ach  o f  t h e  few  c a s e s  o v e r  
15 y e a r s  o f  a g e  fo rm e d  s i n u s e s  b u t  h e r e ,  a s  w as m en­
t i o n e d  b e f o r e ,  t h e r e  a r e  t o o  fe w  c a s e s  f o r  a  c o n c l u s i o n  
t o  b e  d r a w n .  When p e r c e n t a g e s  w ere  c a l c u l a t e d  i t  was 
s e e n  t h a t  t h e  o r d e r  o f  t h e  ag e  g r o u p s  w i t h  r e g a r d  t o  
t h e i r  t e n d e n c y  t o  s i n u s  f o r m a t i o n  was I  b e tw e e n  5 and 
10 y e a r s  o f  a g e .  I I  u n d e r  5 y e a r s  o f  a g e  and  I I I  b e ­
tw e e n  10 and  15 y e a r s  o f  a g e .  The o u t s t a n d i n g  f e a t u r e  
w a s /
was t h a t  a s  t h e  p a t i e n t s  g rew  o l d e r  t h e  n um ber  o f  
c h r o n i c  p r im a r y  l e s i o n s  i n c r e a s e d  and t h a t  i t  was t h i s  
g r a d e  o f  a c t i v i t y  w h ic h  h a d  t h e  l e a s t  t e n d e n c y  t o  s i n u s  
f o r m a t i o n .
Sex a p p e a r e d  t o  h a v e  n o  e f f e c t  u p o n  t h i s  o c c u r r e n c e  
a s  10 M ale s  and  9 F e m a le s  d i d  n o t  f o rm  s i n u s e s .
The n e x t  f a c t o r  i n v e s t i g a t e d  was t h e  f a m i l y  h i s t o r y  
o f  t h e  p a t i e n t  a s  I t  was t h o u g h t  t h a t  a  c h i l d  w i t h  a  
p o s i t i v e  f a m i l y  h i s t o r y  m ig h t  t e n d  t o  f o rm  a  s i n u s  m ore 
r e a d i l y  t h a n  one i n  w h ic h  t h i s  s i n i s t e r  omen was a b s e n t .  
The f i g u r e s  r e v e a l e d  t h a t  i n  t h o s e  p a t i e n t s  w h e re  s i n u s  
f o r m a t i o n  o c c u r r e d  t h e  f a m i l y  h i s t o r y  was p o s i t i v e  i n  
2 2 , 1 %  o f  c a s e s  com pared  w i t h  2 0 . 1 %  i n  t h o s e  w here  
s i n u s e s  w e re  n o t  f o r m e d .  Thus t h e  p o s s i b i l i t y  o f  a  
h e r e d i t a r y  p r e d i s p o s i t i o n  t o  t u b e r c u l o s i s  was shown 
t o  h a v e  n o  i n f l u e n c e  on s i n u s  f o r m a t i o n .
R e v e r t i n g  o n c e  m ore t o  t h e  a c t i v i t y  o f  p r im a r y  
l e s i o n  w h ic h  g i v e s  r i s e  t o  s i n u s e s  a  s i m i l a r  r e s u l t  
was o b t a i n e d  w hen t h e  e n t i r e  s e r i e s  o f  c a s e s  i n v e s t i ­
g a t e d  was a n a l y s e d .
F o r  e x a m p le .
TABLE 7 . /
5 4 .
TABLE. 7 .  ACUTE PRIMARY LESIONS.
S i t e  o f  
T u b e r c u l o s i s .
Sex o f  P a t i e n t .
M ale F em ale
A b s c e s s ­
e s  .
N o.
S i n u s e s
N o.
No S i n ­
u s e s  
No.
A b s c e s s ­
e s  .
N o.
S i n u s  -
69
l o -
NF- S i n ­
u s e s  
No.
V e r t e b r a e 2 2 0 3 3 0
Long B ones 5 4 1 2 1 1
H ip  J o i n t s 8 7 1 4 4 0
K nee J o i n t s 1 1 0 2 2 0
A n k le  J o i n t s 4 4 0 3 3 0
M i s c e l l a n e o u s 0 0 0 1 1 0
G la n d s  e t c . 1 1 0 4 4 0
D a c t y l i t i s
. -
3 3 0 3 3 0
From  t h e  a b o v e  i t  was s e e n  t h a t  i n  e a c h  s i t e ,  
i r r e s p e c t i v e  o f  a g e  o r  s e x ,  w h e re  t h e  p r im a r y  l e s i o n  
was a c u t e ,  a b s c e s s  f o r m a t i o n  was a lm o s t  i n e v i t a b l y  
f o l l o w e d  b y  s i n u s  f o r m a t i o n .  A n o t a b l e  e x c e p t i o n  
was i n  l e s i o n s  o f  t h e  l o n g  b o n e s  b u t ,  a s  was a l r e a d y  
e x p l a i n e d ,  d e a t h  i n  t h e s e  c a s e s  o c c u r r e d  f i r s t .
7 ABLE 8 . /
TABLE 8 .  SUB-ACUTE PRIMARY LESIONS.
S i t e  o f Sex o f  P a t i e n t .
T u b e r c u l o s i s . M ale F em ale
A b s c e s s ­
e s .
N o.
S i n u s e s
N o.
No S i n ­
u s e s  
N o.
A b s c e s s ­
e s .
N o .
S in u s  -  
e s . 
N o .
No S i n ­
u s e s  
N o.
V e r t e b r a e 8 8 0 5 4 1
L ong  B o n es 4 3 1 2 2 0
H i p  J o i n t s 3 3 0 4 3 1
K nee J o i n t s 2 2 0 2 2 0
A n k le  J o i n t s - - - 1 1 0
M i s c e l l a n e o u s 3 2 1 3 3 0
G la n d s  e t c . 3 3 0 8 8 0
D a c t y l i t i s
'
3 3 0
As i n  t h e  c a s e  o f  a c u t e  d i s e a s e ,  s i n u s  f o r m a t i o n  
was a l m o s t  i n v a r i a b l y  t h e  r e s u l t  o f  a b s c e s s  f o r m a t i o n .
TABLE » . /
TA&LE-d. CHRONIC PRIMARY LESIONS.
' S i t e  o f
T u b e r c u l o s i s .
i^ex o f  P a t i e n t .
M a le . F e m a l e .
A b s c e s s ­
e s  .
N o.
S i n u s -  
e s  
N o.
No S i n ­
u s e s  
No.
A b s c e s s ­
e s
N o .
S i n u s ­
e s
N o .
No S i n ­
u s e s  
N o.
V e r t e b r a e 7 4 3 7 3 4
Long  B o n es 2 2 0 - - -
l i p  J o i n t s 3 2 1 3 2 1
K nee J o i n t s 1 0 1 - - -
A n k le  J o i n t s - - - 1 0 1
M i s c e l l a n e o u s 3 3 0 2 2 0
G la n d s  e t c . 3 2 1 1 1 0
D a c t y l i t i s *• — 2 2 0
I n  c o n t r a s t  t o  t h e  p r e v i o u s  t a b l e s  i t  was n o t e d  
t h a t  t h e r e  was a  g r e a t e r  t e n d e n c y  f o r  a b s c e s s e s  t o  h e a l  
w i t h o u t  s i n u s  f o r m a t i o n .  N o t a b l e  e x c e p t i o n s  w ere  when 
t h e  t u b e r c u l o u s  p r o c e s s  a t t a c k e d  t h e  l o n g  b o n e s ,  m i s ­
c e l l a n e o u s  p a r t s  o r  t h e  h a n d s  and  f e e t .  P a r t i c u l a r l y  
n o t i c e a b l e  was t h e  low i n c i d e n c e  o f  s i n u s  f o r m a t i o n  i n  
r e l a t i o n  t o  c h r o n i c  d i s e a s e  a f f e c t i n g  t h e  v e r t e b r a l  
c o lu m n ,  a  f e a t u r e  s e e n  a l s o  t o  a  l e s s e r  e x t e n t  i n  r e ­
l a t i o n  t o  t h e  h i p  j o i n t s .  T h u s ,  t a k e n  f ro m  a n o t h e r  
a s p e c t ,  i t  a g a i n  becam e e v i d e n t  t h a t  s i n u s  f o r m a t i o n  
w as d e p e n d e n t  u p o n  t h e  a c t i v i t y  o f  t h e  t u b e r c u l o u s  p r o ­
c e s s  g i v i n g  r i s e  t o  t h e  a b s c e s s .
C e r t a i n /
5 7 .
C e r t a i n  e x c e p t i o n s  t o  t h i s  r u l e  w ere  s e e n  i n  t h e  
a b o v e  t a b l e .  F o r  e x a m p le ,  c h r o n i c  p r im a r y  d i s e a s e  s i t ­
u a t e d  i n  t h e  l o n g  b o n e s ,  m i s c e l l a n e o u s  p a r t s ,  t h e  h a n d s  
and  f e e t  and  t o  a  l e s s e r  e x t e n t  i n  g l a n d s  and  s o f t  
t i s s u e  fo rm e d  s i n u s e s  i n  a  num ber  f a r  g r e a t e r  t h a n  
l e s i o n s  o f  s i m i l a r  a c t i v i t y  i n  t h e  v e r t e b r a l  co lum n 
o r  h i p  j o i n t s .  The q u e s t i o n  a r o s e ,  w ere  t h e r e  o t h e r  
f a c t o r s  w h ic h  i n f l u e n c e d  s i n u s  f o r m a t i o n  a s  w e l l  a s  t h e  
a c t i v i t y  o f  t h e  p r im a r y  l e s i o n ?  E x a m in in g  many f e a t ­
u r e s  i t  was d e c i d e d  t h a t  t h e  s i t e  o f  t h e  a b s c e s s  a r i s ­
i n g  f ro m  t h e  p r im a r y  l e s i o n  was o f  i m p o r t a n c e .
A t u b e r c u l o u s  a b s c e s s  i s  n o t  m e r e ly  a  c o l l e c t i o n  
o f  i n e r t  m a t e r i a l .  I t s  w a l l s  a r e  l i n e d  b y  a  p y o g e n ic  
membrane and  i t  i s  i n  t h e  w a l l s  t h a t  t h e  t u b e r c l e  
b a c i l l i  a r e  fo u n d  i n  g r e a t e s t  n u m b e r ,  a c t i v e l y  e n ­
l a r g i n g  t h e  a b s c e s s  b y  i n v o l v i n g  h e a l t h y  t i s s u e .  When 
s u c h  a n  a b s c e s s  a p p r o x im a te s  t o  t h e  s k i n  s u r f a c e  t h e n  
t h a t  s u r f a c e  w i l l  b e  i n v o l v e d  and  e v e n t u a l l y  b r e a k  
down t h u s  g i v i n g  r i s e  t o  s i n u s  f o r m a t i o n .  V a r io u s  l o c a l  
f e a t u r e s  may a i d  a n  a b s c e s s  i n  i t s  s p r e a d  t o  i n v o l v e  a  
s k i n  s u r f a c e .  O b v io u s ly  a b s c e s s e s  o r i g i n a t i n g  f ro m  a  
p r im a r y  b o n e  o r  s o f t  t i s s u e  l e s i o n  a l m o s t  im m e d ia t e ly  
s u b c u ta n e o u s  w i l l  i n v o l v e  t h e  s k i n  e a r l y .  E x am p les  o f  
t h i s  w i l l  b e  f o u n d  when t u b e r c u l o s i s  a t t a c k s  t h e  l o n g  
b o n e 3  s u c h  a s  t h e  t i b i a ,  t h e  b o n e s  o r  l i g a m e n t s  o f  t h e•
a n k l e  and  k n e e  j o i n t s  o r  t h e  b o n e s  o f  t h e  h a n d s  and  
f e e t .  On t h e  o t h e r  h a n d  t h o s e  a b s c e s s e s  a r i s i n g  f ro m  
t u b e r c u l o s i s  o f  t h e  v e r t e b r a e  o r  t h e  h i p  j o i n t s  h a v e  
a /
a  c o n s i d e r a b l e  am oun t o f  h e a l t h y  s o f t  t i s s u e  t o  t r a v ­
e r s e  w h ic h  fo rm s  a  b u f f e r  and s o  h i n d e r s  s i n u s  f o r m a ­
t i o n .  Thus s i t e  o f  t h e  p r im a r y  t u b e r c u l o u s  l e s i o n  i s  
a  f a c t o r  i n  s i n u s  f o r m a t i o n .
B u t  a b s c e s s e s  a r e  n o t  d i s r e g a r d e d  w hen t h e y  f o r m .  
S t r e n u o u s  e f f o r t s  a r e  made i n  o r d e r  t o  p r e v e n t  t h e i r  
g r o w th  and t h e s e  e f f o r t s  t a k e  t h e  f o rm  o f  a s p i r a t i o n  o f  
t h e  a b s c e s s  c o n t e n t s  b e f o r e  t h e y  h a v e  h a d  t im e  t o  
g a t h e r  i n  g r e a t  q u a n t i t y  a n d ,  i n  many c a s e s ,  r e p l a c i n g  
th em  w i t h  v a r i o u s  r e m e d i a l  s o l u t i o n s .  No t u b e r c u l o u s  
a b s c e s s  i s  a s p i r a t e d  t h r o u g h  i t s  c e n t r a l  p o i n t  u n l e s s  
a n  a t t e m p t  i s  made t o  f o rm  a  v a l v e  a s  i s  o f t e n  i l l u s ­
t r a t e d  i n  t h e  t e x t  b o o k s  o f  s u r g e r y .  E ven  t h i s  c a n  
b e  b e t t e r e d  i f  a  l o n g  n e e d l e  i s  u s e d  and t h e  a b s c e s s  
a s p i r a t e d  t h r o u g h  a  l a r g e  a r e a  o f  h e a l t h y  t i s s u e .  
E m p lo y in g  t h i s  t e c h n i q u e  t h e r e  i s  s t i l l  a  c o n s i d e r a b l e  
r i s k  o f  a b s c e s s  m a t e r i a l  t r a c k i n g  t h r o u g h  t h e  n e e d l e  
p u n c t u r e  and i t  i s  o b v i o u s l y  i m p o s s i b l e  t o  u t i l i s e  
t h i s  t e c h n i q u e  i n  a n  a r e a  w h ere  s o f t  t i s s u e  i s  s c a n t y  
and  t h e  a b s c e s s  i s  a lm o s t  s u b c u t a n e o u s .  F i n a l l y ,  i n  
a n  a t t e m p t  t o  c l e a n  o u t  t h e  p r im a r y  f o c u s  o f  t h e  d i s ­
e a s e  o r  w h e re  t h e  s k i n  i s  i r r e p a r a b l y  i n v o l v e d  t h e  
a b s c e s s  i s  i n c i s e d .  T h a t  i s ,  a b s c e s s e s  may f o r a  s i n u s ­
e s  n a t u r a l l y  b y  e x t e n s i o n  and  e v e n t u a l  e r o s i o n  o f  a  
s k i n  o r  rauoous s u r f a c e ;  b y  s p r e a d i n g  t h r o u g h  a p e r t u r e s  
l e f t  b y  a n  a s p i r a t i n g  n e e d l e ; and  l a s t l y  b y  b e i n g  i n ­
c i s e d .  D e t a i l s  r e g a r d i n g  t h e  m e th o d s  o f  o r i g i n  o f  
s i n u s e s  w ere  t a k e n  f o r  t h e  c a s e s  u n d e r  o b s e r v a t i o n  and 
h a v e  b e e n  t a b u l a t e d  a s  f o l l o w s : -
TABLE 1 0 . .
S i t e  o f S i t e  o f N o . o f M ethod o f  S in u s  F o r m a t i o n .
D i s e a s e A b s c e s s . C a se s I n c i s i o n N e e d le
P u n c t u r e
E r o s i o n
V e r t e b r a e Neck 2 - 1 1
L o in 3 - 3 -
B ack 1 - 1 -
G r o in  and  
U p p e r  T h ig h 6 1 4 1
H ip  J o i n t P e r in e u m 1 1 - -
T h ig h  ( A n t . ) 10 1 2 7
T h ig h  ( L a t .  & 
P o s t . )
6 1 — 5
K nee J o i n t A round J o i n t 5 2 - 3
A n k le  J o i n t A round  J o i n t 4 4 - -
H e e l 2 1 - 1
Long Bomes S u b o u ta n e o u s 1 - - 1
I n  d e e p  t i s s u e 5 1 2 2
G la n d s  e t o . A l l  s u b c u ta n e o u s 6 5 - 1
TOTAL - 52 17 13 22
I t  was f o u n d  t h a t  many s i n u s e s  w e re  c a u s e d  b y  
i n d i s c r i m i n a t e  i n c i s i o n  o f  a b s c e s s e s  b e f o r e  t h e  c a s e s  
r e a c h e d  h o s p i t a l .  Of t h o s e  w h ic h  came u n d e r  t r e a t m e n t  
w i t h  a b s c e s s e s  o r  d e v e lo p e d  them  i n  h o s p i t a l  s i n u s e s  
w e re  fo rm e d  i n  a  v a r i e t y  o f  w a y s . F o r  exam ple  i n  
l e s i o n s  o f  t h e  v e r t e b r a l  co lum n t h e  m a j o r i t y  o f  s i n u s e s  
w e re  fo rm e d  b y  p u s  l e a k i n g  a lo n g  a s p i r a t i o n  n e e d l e  
t r a c k s ,  w h e re a s  i n  l e s i o n s  o f  t h e  h i p  j o i n t s  t h e  m o s t  
common m ethod  o f  s i n u s  f o r m a t i o n  was b y  t h e  a b s c e s s  
'  e r o d i n g  t h e  s k i n  s u r f a c e .  L e s io n s  o f  t h e  k n e e  j o i n t s  
an d  lo n g  b o n e s  w ere  s i m i l a r  t o  h i p  j o i n t s  i n  t h a t  
e r o s i o n  w as t h e  commonest m ethod o f  s i n u s  f o r m a t i o n  b u t  
i n  t h e  c a s e  o f  d i s e a s e  i n  t h e  a n k l e  j o i n t s  o r  t h e  
g l a n d s  and  s o f t  t i s s u e s  m o s t  s i n u s e s  w ere  fo rm ed  a s  a  
r e s u l t  o f  i n c i s i o n .
Why a  c e r t a i n  m an n er  o f  s i n u s  f o r m a t i o n  s h o u ld  p r e ­
d o m in a te  i n  e a c h  g ro u p  o f  c a s e s  was c a p a b l e  o f  e x p l a n a ­
t i o n .  T u b e r c u l o s i s  o f  t h e  v e r t e b r a l  co lu m n  we saw 
e a r l i e r  was m a in ly  s u b - a c u t e  and  c h r o n i c  i n  a c t i v i t y  
t h u s  t e n d i n g  t o  s lo w  a b s c e s s  f o r m a t i o n  and s lo w  r e ­
f i l l i n g  o f  t h e  a b s c e s s  c a v i t y  when a s p i r a t e d ,  c o n ­
d u c i v e  t o  many a s p i r a t i o n  p u n c t u r e s  and a  c o n s e q u e n t l y  
g r e a t e r  r i s k  o f  l e a k a g e  t h r o u g h  t h e  n e e d l e  p u n c t u r e s .  
Added t o  t h i s  was t h e  s i t e  o f  t h e  a b s c e s s e s .  T hose  
i n  t h e  n e c k  f o l l o w e d  t h e  f a s c i a l  p l a n e s  and  w ere  o f t e n  
c l o s e  t o  t h e  s k i n  s u r f a c e  b e f o r e  t h e i r  p r e s e n c e ,  a s  
i n d i c a t e d /
i n d i c a t e d  b y  s w e l l i n g ,  was s u s p e c t e d .  I n  v ie w  o f  t h e  
n u m ero u s  s t r u c t u r e s  w i t h i n  t h e  n e c k  a lo n g  a s p i r a t i o n  
t r a c k  was o f t e n  i m p o s s i b l e  and  n o  g r e a t  v a r i e t y  o f  
p u n c t u r e  s i t e s  w ere  a v a i l a b l e  s o  t h a t  t h e  t i s s u e s  
a ro u n d  t h e  a b s c e s s  w e re  dam aged  and  a  l o o p h o l e  f o r  
t h e  e s c a p e  o f  p u s  was p r e s e n t e d .  S i m i l a r  c o n d i t i o n s  
p e r t a i n e d  i n  t h e  b a c k  and l o i n .  W ith  p s o a s  a b s c e s s e s  
t h e  p o s i t i o n  was d i f f e r e n t .  They  r e q u i r e d  a s p i r a t i o n  
a t  l o n g  r a n g e  a t  f i r s t  b u t ,  i f  t h e  a b s c e s s  was p r o ­
g r e s s i v e ,  i t  l e d  t o  v e r y  n e a r  t h e  s k i n  s u r f a c e  i n  w h ic h  
t h e  p u n c t u r e s  w ere  m o s t  c o n v e n i e n t l y  made and  e i t h e r  
s p r e a d  t h r o u g h  o l d  n e e d l e  t r a c k s  o r  t h r o u g h  t h e  l a t e r  
a n d ,  o f  n e c e s s i t y ,  s h o r t e r  o n e s .
A b s c e s s e s  a r i s i n g  f ro m  t h e  h i p  j o i n t  w ere  d i f f e r ­
e n t .  They  w ere  f o u n d  t o  p o i n t  a l m o s t  i m p a r t i a l l y  
a r o u n d  t h e  u p p e r  t h i g h  w i t h  a  s l i g h t  p r e f e r e n c e  f o r  t h e  
f r o n t .  H e re  t h e  c o n d i t i o n s  f o r  p e r f e c t  a s p i r a t i o n  w ere  
a l l  p r e s e n t ,  l o n g  n e e d l e  t r a c k s  w e re  o b t a i n a b l e  and 
b a n d a g i n g  was p o s s i b l e .  B u t  i n  t h e s e  l e s i o n s  we saw 
t h a t  t h e  t u b e r c u l o u s  p r o c e s s  was m a i n l y  a c u t e  r e s u l t i n g  
i n  t h e  s t e a d y  p r o g r e s s  o f  t h e  a b s c e s s  d e s p i t e  r e p e a t e d  
a s p i r a t i o n  and  t h e  e v e n t u a l  e r o s i o n  o f  t h e  s k i n  s u r f a c e .
W ith  t h e  r e m a i n in g  g r o u p s ,  e x c e p t i n g  l e s i o n s  o f  
l o n g  b o n e s ,  t h e  a b s c e s s e s  w e re  fo rm e d  a l m o s t  s u b c u t -  
a n e o u s l y  i n  t h e  f i r s t  p l a c e  and  in v o lv e m e n t  o f  t h e  s k i n  
s u r f a c e  was e a r l y .  As t h i s  s u r f a c e  when I n v o lv e d  m e r e ly  
s lo u g h e d  o f f ,  i n  o r d e r  t o  s a v e  i t  i n c i s i o n s  w e re  made 
a n d /
and  an  a t t e m p t  made t o  c l e a n  o u t  t h e  d i s e a s e d  t i s s u e .  
T h a t  i s ,  i n c i s i o n  was m e re ly  t o  p r e v e n t  e r o s i o n .  T h is  
m ig h t  h a v e  b e e n  d o n e  i n  t h e  c a s e  o f  t h e  h i p  j o i n t s  b u t  
s i n u s  f o r m a t i o n  i n  r e l a t i o n  t o  t h i s  j o i n t  w as f e a r e d  
s o  much m ore  t h a n  i n  r e l a t i o n  t o  t h e s e  o t h e r  a r e a s  t h a t  
n o  o p p o r t u n i t y  was n e g l e c t e d  i n  o r d e r  t o  a v o id  i t s  
o c c u r r e n c e .  T h u s ,  s i n u s e s  r e l a t i n g  t o  t h e  k n e e  j o i n t  
w e re  fo rm e d  i n  two c a s e s  b y  i n c i s i o n  and i n  3 c a s e s  
b y  e r o s i o n  w h e re a s  n e e d l e  p u n c t u r e  p l a y e d  n o  p a r t .
A l l  s i n u s e s  a r i s i n g  f ro m  l e s i o n s  o f  t h e  a n k l e  j o i n t s  
w ere  fo rm e d  b y  i n c i s i o n  w i t h  one e x c e p t i o n ,  w h ic h  fo rm e d  
b y  e r o s i o n .  S in u s  f o r m a t i o n  a s  a  r e s u l t  o f  i n c i s i o n  
w i t h  e r o s i o n  a s  a n  a l t e r n a t i v e  s e c o n d  was a l s o  t h e  
com m onest m ethod  i n  l e s i o n s  o f  g l a n d s  and  s o f t  t i s s u e  
and  i n  d a c t y l i t i s .  G l a n d u l a r  and  s o f t  t i s s u e  t u b e r c u ­
l o s i s  g i v i n g  r i s e  t o  a b s o e s s  f o r m a t i o n  was o f t e n  
t r e a t e d  b y  i n c i s i o n  and  s c r a p i n g  t o  o b t a i n  b e n e f i c i a l  
r e s u l t s  r a t h e r  t h a n  on c o n s e r v a t i v e  l i n e s .  W ith  a b s ­
c e s s e s  a r i s i n g  f ro m  l e s i o n s  o f  t h e  lo n g  b o n e s  s i n u s  
f o r m a t i o n  o c c u r r e d  i n  3 c a s e s  b y  e r o s i o n ,  2 c a s e s  b y  
n e e d l e  p u n c t u r e  an d  i n  1 c a s e  b y  i n c i s i o n .  T he  t h r e e  
s i n u s e s  fo rm e d  b y  e r o s i o n  a n d  t h a t  w h ic h  w as fo rm e d  
a s  a  r e s u l t  o f  i n c i s i o n  a l l  a r o s e  f ro m  a b s c e s s e s  w h ic h  
w e r e  im m e d ia t e ly  s u b c u ta n e o u s  i n  o r i g i n  and  i n v o l v e d  
t h e  s k i n  s u r f a c e  e a r l y  i n  t h e i r  c o u r s e .  The tw o s i n u s e s  
fo rm e d  b y  n e e d l e  p u n c t u r e  a r o s e  f ro m  d e e p - s e a t e d  b u t  
p r o g r e s s i v e /
p r o g r e s s i v e  a b s c e s s e s  r e s u l t i n g  i n  t h e  p u s  f i n d i n g  i t s  
e x i t  i n  t h e  e a s i e s t  m a n n e r .
T h e r e f o r e  i t  may b e  s a i d  t h a t  t h e  s i t e  o f  t h e  
p r im a r y  t u b e r c u l o u s  f o c u s , i t s  a c t i v i t y  a n d  t h e  t i s s u e  
t h r o u g h  w h ic h  a b s c e s s e s  t r a c k  i n f l u e n c e  t h e  p a r t i c u l a r  
m a n n e r  i n  w h ic h  s i n u s  f o r m a t i o n  w i l l  o c c u r .
THE TECHNIQUE EMPLOYED FOR EXAMINING THE SINUSES.
The i n v e s t i g a t i o n ,  d e a l i n g  l a r g e l y  w i t h  t h e  r e ­
c o v e r y  o f  o r g a n i s m s  f ro m  p u r u l e n t  d i s c h a r g e s ,  n e c e s s i ­
t a t e d  a  t e c h n i q u e  w h ic h  w ould  e n a b l e  t h e s e  o r g a n i s m s  
t o  b e  i s o l a t e d  r e a d i l y  and w i t h o u t  f a i l .  I n  a  num ber 
o f  c a s e s  t h e  s e c o n d a r y  i n f e c t i o n  was p u r e l y  s t r e p t o ­
c o c c a l  b u t  i n  t h e  m a j o r i t y  o f  c a s e s  t h e  i n f e c t i o n  was 
m u l t i p l e  and  i s o l a t i o n  o f  t h e  v a r i o u s  o r g a n i s m s  was 
e f f e c t e d  i n  t h e  f o l l o w i n g  m a n n e r .
When a  d r e s s i n g  w h ic h  h a d  b e e n  i n  u s e  f o r  a  p e r i o d  
o f  f ro m  4 . t o  24 h o u r s  was rem o v ed ,  t h e  a r e a  o f  s k i n  
a ro u n d  t h e  s i n u s  was c a r e f u l l y  c l e a n s e d  w i t h  s u r g i c a l  
s p i r i t ,  c a r e  b e i n g  t a k e n  t o  p r e v e n t  t h e  s p i r i t  f ro m  
e n t e r i n g  t h e  s i n u s .  One l o o p f u l ,  o r  s o m e tim e s  m ore i f  
i t  was known t h a t  t h e  s e c o n d a r y  i n f e c t i o n  was s c a n t y ,  
o f  t h e  s i n u s  e x u d a t e  was t a k e n  w i t h  a  f r e s h l y  s t e r i l ­
i s e d  p l a t i n u m  lo o p  a t  t h e  b e d s i d e  o f  t h e  p a t i e n t  an d  
i m m e d ia t e ly  t r a n s f e r r e d  t o  a  t u b e  c o n t a i n i n g  H a r t l e y ' s  
b r o t h .  Two o f  t h e s e  t u b e s  w e re  t h u s  i n o c u l a t e d  an d  one 
was i n c u b a t e d  a e r o b i c a l l y  and t h e  o t h e r  a n a e r o b i c a l l y  
a t  37°C w i t h o u t  l o s s  o f  t i m e .  The t u b e  w h ic h  was i n ­
c u b a t e d  a e r o b i c a l l y  was a l lo w e d  t o  r e m a in  i n  t h e  i n ­
c u b a t o r  g e n e r a l l y  f o r  24 h o u r s  when i t  was rem oved  and 
a  l o o p f u l  o f  t h e  c u l t u r e  t a k e n  and  s t a i n e d  and  exam­
i n e d  m i c r o s c o p i c a l l y .  A n o t e  was made o f  t h e  o r g a n i s m
o r  t h e  v a r i o u s  o r g a n i s m s  g ro w in g  t h e r e i n  and a  l o o p f u l  
o f  t h e  c u l t u r e  was t h e n  s p r e a d  u p o n  a  s e r u m - a g a r  p l a t e  
and  i n c u b a t e d  a e r o b i c a l l y  f o r  a  f u r t h e r  24 h o u r s  a t  
37°C when i t  was rem oved  and t h e  c o l o n i e s  exam ined  
e i t h e r  b y  t h e  n a k e d  ey e  o r  w i t h  t h e  a i d  o f  a  l e n s .  
S u b c u l t u r e s  o f  t h e  v a r i o u s  c o l o n i e s  w ere  made on 
H a r t l e y ' s  b r o t h  and o r d i n a r y  a g a r  s l o p e s  and r e p l a c e d  
i n  t h e  i n c u b a t o r  f o r  a  f u r t h e r  2 4  h o u r s  when t h e y  w ere  
r e - e x a m in e d  t o  a s c e r t a i n  i f  t h e y  w ere  p u r e  c u l t u r e s .
I n  t h e  e v e n t  o f  them  b e i n g  p u r e  c u l t u r e s  t h e  n e x t  s t e p  
i n  t h e  e x a m i n a t i o n  was t a k e n  b u t  i f  n o t  t h e n  a n o t h e r  
a t t e m p t  b y  p l a t i n g  was made t o  a c h i e v e  s u c h  a  d e s i r e .
C o i n c i d e n t  w i t h  t h i s  t h e  s e c o n d  t u b e  i n o c u l a t e d  
was b e i n g  i n c u b a t e d  u n d e r  a n a e r o b i c  c o n d i t i o n s  f o r  48 
h o u r s .  A n a e r o b ic  c o n d i t i o n s  w ere  a c h ie v e d  b y  t h e  u s e  
o f  so d iu m  h y d r o x i d e  and p y r o g a l l i c  a c i d  i n  a  B u c h a n a n  
t u b e .  On t h e  c o m p l e t i o n  o f  48 h o u r s  i n c u b a t i o n  t h e  
t u b e  was o p e n e d  and  t h e  o r g a n i s m s  p r e s e n t  d e t e r m in e d  
b y  a n  e x a m i n a t i o n  u n d e r  t h e  m ic r o s c o p e  a s  i n  t h e  c a s e  
o f  t h e  a e r o b i c  c u l t u r e .  When m ore  t h a n  one  m o rp h o ­
l o g i c a l  t y p e  o f  o r g a n i s m  was p r e s e n t  a  l o o p f u l  o f  t h e  
c u l t u r e  was s p r e a d  o v e r  t h e  s u r f a c e  o f  e a c h  o f  two 
s e r u m - a g a r  p l a t e s ,  one  o f  w h ich  was im m e d ia t e ly  p l a c e d  
i n  t h e  i n c u b a t o r  u n d e r  a e r o b i c  c o n d i t i o n s  and t h e  
o t h e r  lan d er  a n a e r o b i c  c o n d i t i o n s .  The p l a t e  w h ic h  was 
i n c u b a t e d  a e r o b i c a l l y  was rem oved a f t e r  24 h o u r s  and 
t h e /
t h e  v a r i o u s  c o lo n y  fo rm s  n o t e d  and  com pared  w i t h  t h o s e  
o b t a i n e d  b y  p u r e l y  a e r o b i c  c u l t u r e  f ro m  t h e  b e g i n n i n g  
w h e n ,  i f  d i s s i m i l a r ,  s u b c u l t u r e s  w e re  t a k e n .  A n a e r o b ic  
i n c u b a t i o n  was a l l o w e d  t o  p r o c e e d  f o r  48 h o u r s  and  t h e  
c o l o n i e s  o f  t h i s  p l a t e  w ere  e x am in ed  and e a c h  t r a n s ­
f e r r e d  t o  two t u b e s  o f  H a r t l e y ' s  b r o t h ,  one o f  w h ich  
was i n c u b a t e d  a e r o b i c a l l y  and  t h e  o t h e r  a n a e r o b i c a l l y  
f o r  t h e  u s u a l  p e r i o d s  o f  2 4  an d  48 h o u r s  r e s p e c t i v e l y  
a t  t h e  end o f  w h ic h  t im e  t h e  c u l t u r e s  w ere  s t a i n e d  and 
e x am in ed  u n d e r  t h e  m i c r o s c o p e .  I f  t h e  o r g a n i s m  grew  
a e r o b i c a l l y  and  a n a e r o b i c a l l y  t h e n  t h e  f u r t h e r  s u b ­
c u l t u r e s  w ere  c o n t i n u e d  a e r o b i c a l l y  b u t  i f  t h e  o rg a n is m  
g re w  o n l y  u n d e r  a n a e r o b i c  c o n d i t i o n s  t h e n  i t  was t r e a t ­
ed  a s  s u c h  and  s u b c u l t u r e s  and  f u r t h e r  e x a m in a t io n  was 
c o n d u c te d  u n d e r  s i m i l a r  c o n d i t i o n s .  The o c c u r r e n c e  o f  
a n a e r o b e s  was v e r y  r a r e .
I t  was t h u s  p o s s i b l e  i n  t h e  g r e a t  m a j o r i t y  o f  
c a s e s  t o  o b t a i n  a  p u r e  c u l t u r e  o f  t h e  s e c o n d a r y  i n ­
f e c t i o n  i n f e c t i n g  o r g a n i s m s  i n  n o t  m ore  t h a n  3 g e n e r a ­
t i o n s  and  t h u s  o b v i a t e  t o o  g r e a t  c h a n g e s  i n  t h e  c h a r ­
a c t e r s  o f  t h e  o r g a n is m s  b y  s u b c u l t u r e .
When t h e  i n v e s t i g a t i o n  was e x t e n d e d  t o  i n c l u d e  
t h e  e x a m i n a t i o n  o f  p u s  rem oved  f ro m  t u b e r c u l o u s  a b s c e s ­
s e s  a  s i m i l a r  r o u t i n e  was o b s e r v e d .  A d i f f e r e n c e  was 
t h a t  m ore  p u s  was u s e d  t o  i n o c u l a t e  t h e  o r i g i n a l  b r o t h  
m e d ia  t h a n  i n  t h e  c a s e  o f  t h e  s i n u s e s .
One m ore r o u t i n e  was e v o lv e d  f o r  t h e  r e c o v e r y  o f  
o r g a n i s m s /
o r g a n i s m s  f ro m  t h e  s k i n .  A s m a l l  p i e c e  o f  s t e r i l e  
a b s o r b e n t  g a u z e  was s o a k e d  i n  n u t r i e n t  b r o t h  a n d  p l a c e d  
a s  a  w e t  d r e s s i n g  on t h e  s k i n  s u r f a c e  t o  b e  e x a m in e d .  
A f t e r  tw o h o u r s  i t  was rem oved  and c u t  i n t o  p i e c e s  
w h ic h  w e re  added  t o  o r d i n a r y  b r o t h  i n  c u l t u r e  t u b e s . 
T h e s e  t u b e s  w ere  t h e n  i n c u b a t e d  a e r o b i c a l l y  and a n a e r ­
o b i c a l l y  a t  37°C f o r  v a r y i n g  p e r i o d s .  The d i f f i c u l t y  
o f  p r e v e n t i n g  s t r e p t o c o c c i  f ro m  b e i n g  r a p i d l y  o v e r ­
grow n b y  s t a p h y l o c o c c i  was overcom e b y  i n s p e c t i n g  t h e  
c u l t u r e  t u b e s  a t  r e g u l a r ,  s h o r t  i n t e r v a l s  and  e x a m in in g  
a  l o o p f u l  o f  t h e i r  c o n t e n t  m i c r o s c o p i c a l l y ,  w h en ,  i f  
i t  was t h o u g h t  a d v i s a b l e ,  a g a r  p l a t e s  w ere  i n o c u l a t e d  
and t h e  r e q u i r e d  o r g a n i s m s  p i c k e d  o f f  i n  t h e  u s u a l  
m a n n e r .
The o t h e r  t e s t s  w h ic h  w ere  u s e d  a t  l a t e r  s t a g e s  i n  
t h e  c o u r s e  o f  t h e  i n v e s t i g a t i o n  w e re  t h o s e  o f  s t a n d a r d  
l a b o r a t o r y  p r a c t i c e .  I t  was f e l t  t h a t  t h e i r  d e t a i l e d  
d e s c r i p t i o n  m ig h t  b e  o m i t t e d  and t h e y  a r e  m e n t io n e d  as  
t h e y  a p p e a r .
THE SINUSES INFECTED WITH STREPTOCOCCI.
The c e n t r a l  f e a t u r e  o f  t h e  i n v e s t i g a t i o n  was t h e  
m i c r o s c o p i c  and  b a c t e r i o l o g i c a l  e x a m in a t io n  o f  t h e  d i s ­
c h a r g e  f ro m  s i n u s e s  a r i s i n g  f ro m  a  r e p r e s e n t a t i v e  s e r i e s  
o f  t u b e r c u l o u s  l e s i o n s .  Some p a t i e n t s  h a d  m u l t i p l e  
t u b e r c u l o u s  f o c i  g i v i n g  r i s e  t o  s e p a r a t e  s i n u s e s  w h e re a s  
o t h e r s  h a d  one  f o c u s  o f  d i s e a s e  r e s u l t i n g  i n  m u l t i p l e  
s i n u s e s .  I n  some i n s t a n c e s  n u m ero u s  s i n u s e s  w ere  e x ­
am in ed  i n  a  s i n g l e  p a t i e n t .  I t  i s  f o r  t h i s  r e a s o n  t h a t  
i t  i s  n e c e s s a r y  t o  s t a t e  t h a t  one  h u n d r e d  and t e n  s i n u ­
s e s ,  a r i s i n g  f ro m  one h u n d r e d  and  tw o p a t i e n t s ,  w e re  
e x a m in e d .  Of t h e s e  p a t i e n t s  f i f t y - f i v e  w ere  f e m a le s  
an d  47 w ere  m a le s  r a n g i n g  i n  a g e  f ro m  one t o  s e v e n t e e n  
y e a r s .  The p r e s e n c e  o f  t u b e r c u l o s i s  was p r o v e d  b a c t -  
e r i o l o g i c a l l y  i n  60 c a s e s  an d  i n  t h e  r e m a i n i n g  42  t h e  
s p e c i f i c  o rg a n is m  was n o t  r e c o v e r e d .  E v e ry  p a t i e n t  i n  
t h e  p r e s e n t  s e r i e s  was u n d e r  d i s c u s s i o n  i n  t h e  p r e ­
c e d i n g  c h a p t e r  r e n d e r i n g  i t  r e d u n d a n t  t o  r e p e a t  a t  t h i s  
p o i n t  t h e  f e a t u r e s  t a b u l a t e d  t h e r e .
As b e f o r e  n o  s e l e c t i o n  was made h e n c e  t h e  r e l a t i v e  
i n c i d e n c e  o f  m a le s  t o  f e m a l e s  was a c c i d e n t a l  and  n o t  
a n  i n d i c a t i o n  t h a t  m ore  f e m a l e s  t h a n  m a le s  f o rm  s i n u ­
s e s  .
T a b le  I  was c o n s t r u c t e d  t o  d e m o n s t r a t e  t h e  o r i g i n  
o f  t h e  s i n u s e s  w h ic h  w e re  e x a m in e d .
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TABLE 1 1 .
V e r t e b r a e  . • • 25
H ip  J o i n t s • • 18
K nee J o i n t s • • 8
A n k le  J o i n t s • • 9
Long B o n es • • 13
D a c t y l i t i s • • 13
G la n d s  and  s o f t t i s s u e 15
M i s c e l l a n e o u s • • 9
T o t a l . 110
D u r in g  t h e  c o u r s e  o f  t h e  i n v e s t i g a t i o n  t h e  m ethod  
o f  e x a m in in g  t h e  d i s c h a r g e  f ro m  e a c h  s i n u s  was s t a n d a r d ­
i s e d  b u t  d i f f e r e n c e s  e x i s t e d  i n  t h e  t i m e s  a t  w h ic h  t h e y  
w e re  e x a m in e d .  Some s i n u s e s  w ere  ex am in ed  a t  t h e i r  
i n c e p t i o n ,  some midway i n  t h e i r  c o u r s e  and  o t h e r s  when 
t h e y  w ere  i n  t h e  p r o c e s s  o f  h e a l i n g .  C e r t a i n  o f  them  
w ere  e x am in ed  a t  one  o r  o t h e r  o f  t h e s e  p e r i o d s  and o t h e r s  
a t  tw o  o r  a l l  o f  th e m .  When r e p e a t e d  e x a m i n a t i o n s  w ere  
made t h e  f i n d i n g s  o f t e n  v a r i e d  and some d i f f i c u l t y  was 
e x p e r i e n c e d  c l a s s i f y i n g  t h e  r e s u l t s  u n d e r  a  h e a d i n g  
s u c h  a s  t h a t  o f  t h i s  c h a p t e r .
T h i s  was overcom e b y  d i v i d i n g  t h e  r e s u l t s  i n t o  
t h r e e  l a r g e  g r o u p s .  F o r  e x a m p le ,  s i n u s e s  w h ic h  y i e l d e d  
n o  s e c o n d a r y  i n f e c t i o n  o n  e x a m i n a t i o n  w e re  c a l l e d  ' s t e r ­
i l e '  and  a  se c o n d  g ro u p  was fo rm e d  b y  t h o s e  w h ic h  
y i e l d e d  o r g a n i s m s  o t h e r  t h a n  s t r e p t o c o c c i ,  l e a v i n g  a  
t h i r d /
7 0 .
t h i r d  g r o u p  f ro m  w h ic h  s t r e p t o c o c c i  w ere  r e c o v e r e d .  
U n d e r  t h i s  c l a s s i f i c a t i o n  a  s i n u s  w h ich  was o n c e  i n -  
f e c t e d  i n  any  way was n e v e r  c l a s s i f i e d  a s  s t e r i l e  
i r r e s p e c t i v e  o f  t h e  r e s u l t  o f  a n  e a r l i e r  o r  l a t e r  
e x a m i n a t i o n  and s i m i l a r l y ,  when s t r e p t o c o c c i  w ere  o n c e  
i s o l a t e d  f ro m  t h e  d i s c h a r g e ,  t h e  s i n u s  was i n c l u d e d  i n  
t h a t  g r o u p  f o r  a l l  t i m e .
T a b le s  w ere  t h e n  made i l l u s t r a t i n g  i n  p e r c e n t a g e s  
t h e  f o l l o w i n g  p o i n t s ,  (1 )  t h e  g r o s s  s e c o n d a r y  i n f e c t i o n  
o f  s i n u s e s ,  (2 )  t h e  i n f e c t i o n  b y  o r g a n i s m s  o t h e r  t h a n  
s t r e p t o c o c c i  and (3 )  t h e  i n f e c t i o n  b y  s t r e p t o c o c c i .
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P r im a r y  
L e s i o n .
% s i n u s e s  
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I n f e c t i o n
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f e c t e d  b y  o r g s .  
o t h e r  t h a n  S t r e p s .
#  s i n u s e s  
i n f e c t e d  b y  
S t r e p s .
V e r t e b r a e 92% 3 2 .0 6 0 .0
H ip  J o i n t s 8 9 .0 1 1 . 1 7 7 .9
Knee J o i n t s 8 7 .5 0 8 7 .5
A n k le  J o i n t s 8 9 .0 0 8 9 . 0
Long B o n es 9 1 .6 3 3 .3 5 8 .3
D a c t y l i t i s 9 2 .1 3 0 .8 6 1 .3
G la n d s  and 
s o f t  t i s s u e 8 8 .8 1 8 .8 6 8 . 0
M i s c e l l a n e o u s  
. . .  . _______
1 0 0 .0
. . .  -------------
7 7 .7 2 2 .3
I n /
7 1 .
I n  t h e  f i r s t  p l a c e  i t  was s e e n  t h a t  a p p r o x i m a te ly  
9 1 %  o f  a l l  s i n u s e s  w ere  s e c o n d a r i l y  i n f e c t e d  a n d  t h a t ,  
e x c l u d i n g  t h o s e  a r i s i n g  f ro m  m i s c e l l a n e o u s  p a r t s ,  i n ­
f e c t i o n  was a p p r o x i m a t e l y  s i m i l a r  i n  e x t e n t  i n  a l l  o f  
th em  i r r e s p e c t i v e  o f  s o u r c e  o f  o r i g i n .  From t h i s  i t  
w as i n f e r r e d  t h a t  t h e  s i t e  o f  t h e  s i n u s  h a d  n o  e f f e c t  
u p o n  t h e  o n s e t  o f  s e c o n d a r y  i n f e c t i o n  g e n e r a l l y .  H ig h  
t h o u g h  t h e  i n c i d e n c e  o f  i n f e c t i o n  was i t  was f e l t  t h a t  
i t  c o u l d  h a v e  b e e n  s t i l l  h i g h e r  h a d  c e r t a i n  s i n u s e s ,  
w h ic h  w ere  c l a s s i f i e d  a s  ' s t e r i l e *  b e e n  ex am in ed  a t  
e a r l i e r  o r  l a t e r  p e r i o d s .
I n  t h e  n e x t  co lu m n  o f  t h e  t a b l e  i t  was s e e n  t h a t  
t h e  p e r c e n t a g e  i n f e c t i o n  b y  o r g a n is m s  o t h e r  t h a n  
s t r e p t o c o c c i  v a r i e d  m a r k e d ly  a n d ,  i n  v ie w  o f  t h e  s t a n d ­
a r d  p e r c e n t a g e  o f  s t e r i l i t y ,  i n  i n v e r s e  p r o p o r t i o n  t o  
t h a t  f o r  s t r e p t o c o c c a l  i n f e c t i o n .  P a s s i n g  on t o  t h e  
t h i r d  co lum n i t  was n o t e d  t h a t  t h e  p e r c e n t a g e  o f  
s i n u s e s  w h ic h  w e re  i n f e c t e d  b y  s t r e p t o c o c c i  was h i g h .  
V a r i a t i o n  i n  t h e  i n c i d e n c e  o c c u r r e d  a c c o r d i n g  t o  t h e  
s i t e  o f  t h e  p r im a r y  t u b e r c u l o u s  l e s i o n ,  b e i n g  h i g h e s t  
f o r  t h o s e  s i n u s e s  w h ic h  a r o s e  i n  r e l a t i o n  t o  k n e e  and  
a n k l e  j o i n t  l e s i o n s  w i t h  t h o s e  f ro m  t h e  h i p  j o i n t s  
f o l l o w i n g  c l o s e l y .  T h o se  w h ic h  a r o s e  f ro m  lo n g  b o n e s ,  
g l a n d s  and  s o f t  t i s s u e s ,  d a c t y l i t i s  and  t h e  v e r t e b r a l  
co lu m n  w e re  i n f e c t e d  i n  a  lo w e r  b u t  o l o s e l y  s i m i l a r  
d e g r e e  w h e re a s  t h e  p e r c e n t a g e  i n f e c t i o n  o f  t h i s  t y p e  
i n /
i n  m i s c e l l a n e o u s  l e s i o n s  was lo w .  S u ch  a  d i f f e r e n c e  
i n  f i g u r e s  s u g g e s t e d  t h a t  t h e r e  w e re  f a c t o r s  c o n t r o l ­
l i n g  t h e  t y p e  o f  s e c o n d a r y  i n f e c t i o n ,  f o r  exam ple  
s t r e p t o c o c c i ,  w h ic h  g a i n e d  e n t r y  t o  s i n u s e s .
An a t t e m p t  was made t o  a s c e r t a i n  i f  t h i s  was s o  
an d  t h e  c a s e s  w ere  s c r u t i n i s e d  i n  r e l a t i o n  t o  a g e ,  s e x ,  
t h e  a c t i v i t y  o f  t h e  p r im a r y  t u b e r c u l o u s  f o c u s ,  t h e  s i t e  
o f  s i n u s ,  t h e  n a t u r e  o f  t i s s u e  t h r o u g h  w h ic h  t h e  s i n u s  
r a n  and f i n a l l y ,  t h e  d u r a t i o n  i n  t im e  o f  e x i s t e n c e  o f  
e a c h  s i n u s .
D e a l i n g  w i t h  t h e s e  p o t e n t i a l  f a c t o r s  i n  t h e  o r d e r  
e n u m e ra te d  a b o v e ,  t h a t  o f  a g e  was f i r s t  i n v e s t i g a t e d .
I t  was f o u n d ,  u t i l i s i n g  ag e  g r o u p s  a s  b e f o r e  t h a t  
6 9 .2 % o f  s i n u s e s  i n  c h i l d r e n  u n d e r  5 y e a r s  o f  ag e  w ere  
i n f e c t e d  w i t h  s t r e p t o c o c c i  and t h a t  i n  t h e  o t h e r  3 a g e  
g r o u p s  t h e  f i g u r e s  w e re  6 4 % ,  6 6 %  and  60# r e s p e c t i v e l y .  
From  t h e s e  f i g u r e s  i t  was c o n c lu d e d  t h a t  ag e  h a d  n o  
i n f l u e n c e  u p o n  t h e  p r e s e n c e  o r  a b s e n c e  o f  s t r e p t o c o c c i  
a s  a  s e c o n d a r y  i n f e c t i o n  i n  t h e  s i n u s e s  e x a m in e d .
The d e t e r m i n a t i o n  o f  t h e  i n f l u e n c e  o f  s e x  n e c e s s i ­
t a t e d  f r e s h  t a b u l a t i o n  o f  t h e  c a s e s  b u t  i t  was fo u n d  
t h a t  n o  g e n e r a l  c o n c l u s i o n  c o u ld  b e  made an d  t h a t  
p a r t i c u l a r  i n f e r e n c e  was i m p o s s i b l e  o n  a c c o u n t  o f  t h e  
s m a l l  n u m b e rs  o f  e a c h  s e x ,  i n  e a c h  s i t e ,  i n  e a c h  ag e  
g r o u p .  I n  v ie w  o f  t h e  n e g a t i v e  r e s u l t  o b t a i n e d  t h e  
t a b l e  was o m i t t e d .
W hen/
When t h e  a c t i v i t y  o f  t h e  p r im a r y  l e s i o n  i n  e a c h  
c a s e  was c o n s i d e r e d  i t  was f o u n d  t h a t  i n  67 c a s e s  i n ­
f e c t e d  b y  s t r e p t o c o c c i  t h e  a c t i v i t y  was g a u g e d  t o  b e  
ACUTE i n  3 6 ,  SUBACUTE i n  24 and CHRONIC i n  7 .  I n  c o n ­
t r a s t  w e re  t h e  c o r r e s p o n d i n g  f i g u r e s  i n  s i n u s e s  i n ­
f e c t e d  b y  o r g a n is m s  o t h e r  t h a n  s t r e p t o c o c c i  o r  t h o s e  
c l a s s i f i e d  a s  s t e r i l e .  T h e se  w ere  ACUTE 5 ,  SUBACUTE 
16 and  CHRONIC 1 5 .  From  t h e s e  f i g u r e s  i t  was i n f e r r e d  
t h a t  s i n u s e s  w h ich  a r o s e  i n  r e l a t i o n  t o  c a s e s  w i t h  a n  
a c u t e  p r im a r y  t u b e r c u l o u s  l e s i o n  w ere  m ore  p r o n e  t o  
s t r e p t o c o c c a l  i n f e c t i o n  t h a n  t h o s e  w h ic h  a r o s e  i n  r e ­
l a t i o n  t o  a  s u b a c u t e  f o c u s ,  who w ere  i n  t h e i r  t u r n  m ore 
v u l n e r a b l e  t h a n  t h o s e  w h ic h  a r o s e  f ro m  a c h r o n i c  p r i m ­
a r y  f o c u s .  T h e se  f a c t s  w e re  c a p a b l e  o f  b e i n g  p ro v e d  
i n  a n o t h e r  m a n n e r ,  and  t o  t h i s  end a  f r e s h  t a b l e  was 
m a d e .
TABLE 1 3 . /
w
3w
CO
HQ
&*o
M
>
M
Eh
Q
CO
&
§
O
W
5
o
a  coH
O
t  CO 
3
rH
I O
0  H
1 CO 
lO
o
«b '  
© 
i  p
£
°  § 
9
CO
©
p
I
H  O
OJ O
O
o
t o
to
t I
w o o l  
W  W  O  I
O  iH  o  I
W  H  rH I
H  H  IQ
tH  H  tO
I W  O
I  w  w
rH H  O
p H  r—I rH
O O O - I  O  O  O  W 
t O rH O  I rH rH rH
O J W H r H r H O H O
■ ^ W r H H t O r H W t O
t "
t>
w
w
w
w
to w 
to  w
o  o  o
iH  O  O
I
rH
t O W  W
t O W  W
W W W
t o  w  w
O  O  O  H  W  O  rH
O  r H O  H  W  W  rH
a
EH
CO
EH
fe
H
O
*-5
Oh
H
a
•
CO
EH
a
H
O
►s
CO
H
m
o
CO
w
H
H
S3
EH
O
P
©
CO
a
CO
D
o
M
£
o
•H
03
«rl
•
■H
'd o
o
,£ o
o o
cS o
© p
P h
£ ©
■H £
P
© ©
©
© >»
£ &
£
•rH •d
© ©
P
A O
p ©
•H •ti
* c
■H
M
P £
£ ©
© £
■H
P 3
05 £
P h
bO
<H £
o
£ £
© O
a P h
©
3 ©
£ £
£
rH O
o5 O
P
O ©
P $
©
,£ ©
s*
O
©
© ©
p
a rH
o ©
•H £
3 ©
•rl 3
£
rH
o3 'd
£ ©
© £
AS
S
©
A
Eh
SK
P
§
§T3
s
©
A
p
T h i s  t a b l e  show s t h a t  t h e  m a j o r i t y  o f  s i n u s e s  
a r i s i n g  f ro m  a c u t e  p r im a r y  l e s i o n s ,  i r r e s p e c t i v e  o f  t h e  
a g e  o f  t h e  p a t i e n t  o r  t h e  s i t e  o f  t h e  d i s e a s e ,  w e re  
i n f e c t e d  w i t h  s t r e p t o c o c c i ,  a  f e a t u r e  w h ich  was l e s s  
p r o n o u n c e d  a s  t h e  p r im a r y  l e s i o n  becam e r e d u c e d  i n  
a c t i v i t y .
A c o n c l u s i o n  was d ra w n  o n c e  a g a i n ,  t h e r e f o r e ,  t h a t  
t h e  a c t i v i t y  o f  t h e  o r i g i n a l  l e s i o n  p l a y s  a  p a r t  i n  
t h e  p r o g r e s s  o f  e a c h  c a s e  and t h a t  i t  was a  f a c t o r  i n  
d e t e r m i n i n g  t h e  t y p e  o f  s e c o n d a r y  i n f e c t i o n  w h ic h  was 
r e c o v e r e d  f ro m  t h e  s i n u s e s .
T h a t  a  p a r t i c u l a r  m ic r o - o r g a n i s m  was c a p a b l e  o f  
s e l e c t i v e  a c t i v i t i e s  d i d  n o t  seem  t o  b e  r e a s o n a b l e  and  
o t h e r  f a c t o r s  w ere  o b v i o u s l y  e x i s t a n t .
The r e m a in in g  f a c t o r s ,  v i z ,  s i t e  o f  s i n u s ,  d u r a ­
t i o n  o f  s i n u s  and  n a t u r e  o f  t i s s u e  t h r o u g h  w h ic h  e a c h  
s i n u s  r a n ,  w ere  c o n s i d e r e d  t o g e t h e r  and a  s u r v e y  r e ­
v e a l e d  t h a t  s i n u s e s  a r i s i n g  f ro m  d i f f e r e n t  a r e a s  w ere  
s u b j e c t  t o  d i f f e r e n t  l o c a l  c o n d i t i o n s .
A ssumi n g  a n  E xogenous  i n f e c t i o n  t h e  f i r s t  d i f f e r ­
e n c e  was f o u n d  t o  e x i s t  on a n a t o m i c a l  g r o u n d s  a l o n e .  
S i n u s e s  a r i s i n g  f ro m  v e r t e b r a l  d i s e a s e  w ere  f o u n d  m ost 
oommonly on  t h e  n e c k ,  b a c k  and l o i n  and  on t h e  g r o i n .  
T h o se  i n  t h e  n e c k  w e re  lo n g  w i t h  o p p o se d  w a l l s  and a  
n a r r o w  m o u th ,  t h o s e  i n  t h e  b a c k  an d  l o i n  v a r i e d  f ro m  
s h o r t  t o  medium i n  l e n g t h  so m e tim e s  p a t e n t  and  so m e tim es  
w i t h /
w i t h  o p p o s e d  w a l l s  w h e re a s  t h o s e  i n  t h e  g r o i n  a r i s i n g  
v i a  t h e  p s o a s  m u s c le  w ere  lo n g  and w id e ly  p a t e n t .
T h o se  w h ic h  a r o s e  f ro m  t h e  h i p  j o i n t s  w ere  so m e tim e s  
s t r a i g h t ,  l o n g  and  p a t e n t  and  so m e tim e s  l o n g ,n a r r o w  
an d  d i f f u s e  b u t  i n  a l l  c a s e s  t h e y  r a n  t h r o u g h  v a s c u l a r  
t i s s u e ,  a  f e a t u r e  w h ic h  was s h a r e d  b y  some s i n u s e s  
a r i s i n g  f ro m  l e s i o n s  o f  t h e  lo n g  b o n e s .  L e s i o n s  i n  
r e l a t i o n  t o  t h e  k n e e ,  a n k l e  an d  e lb o w  j o i n t s  h a d  f e a t ­
u r e s  i n  common. T h e se  w e r e ,  t h e  3 h o r t  s i n u s  s u r r o u n d e d  
o f t e n  b y  d i s e a s e d  s o f t  t i s s u e  an d  t h e  c l o s e  p r o x i m i t y  
t o  s y n o v i a l  c a v i t i e s  w h ic h  w ould  b e  a  m o s t  s u i t a b l e  
n i d u s  f o r  an  ad d ed  p y o g e n ic  i n f e c t i o n .  Somewhat s i m i ­
l a r  i n  t h a t  t h e  s u r r o u n d i n g  s o f t  t i s s u e  was o f t e n  i n ­
v o l v e d ,  and t h e  s i n u s  was s h o r t ,  w e re  s i n u s e s  s u c h  a s  
a r o s e  f ro m  d a c t y l i t i s ,  g l a n d s  and  s o f t  t i s s u e  and some 
o f  t h e  l o n g  b o n e s .  T h o se  w h ic h  a r o s e  f ro m  m i s c e l l a n ­
e o u s  l e s i o n s  w e re  e i t h e r  s h o r t ,  o r  t h e  d i s e a s e  was n o t  
e x t e n s i v e  o r  h a d  t h e  f e a t u r e  t h a t  p e r f e c t  c l e a n s i n g  
was p o s s i b l e  when d r e s s i n g .
A n o th e r  d i f f e r e n c e  was f o u n d  t o  e x i s t  i n  t h e  t im e  
o f  o n s e t  o f  s t r e p t o c o c c a l  i n f e c t i o n  and  t h i s  was o f  
i m p o r t a n c e  a s  r e g a r d s  t h e  d u r a t i o n  i n  t i m e  o v e r  w h ic h  
t h e  s i n u s  was p a t e n t ,  a  f a c t o r  r e g a r d i n g  w h ic h  m ore 
w i l l  b e  s a i d  i n  a  l a t e r  o h a p t e r .  M ean tim e  i t  may b e  
r e m a rk e d  t h a t  s i n u s e s  a r i s i n g  f ro m  t h e  v e r t e b r a e  w ere  
uncom m only  i n f e c t e d  e a r l y  b y  s t r e p t o c o c c i  b u t  a s  t i m e  
p a s s e d /
p a s s e d  t h e  p o s s i b i l i t y  o f  r e c o v e r i n g  s u c h  a n  o r g a n is m  
f ro m  t h e  d i s c h a r g e  i n c r e a s e d .  I n  m i s c e l l a n e o u s  l e s i o n s  
t h i s  i n f e c t i o n  was r a r e  a t  an y  t im e  w h e re a s  i n  l e s i o n s  
o f  t h e  k n e e  j o i n t ,  a n k le  j o i n t  o r  h i p  j o i n t  i t  o c c u r r e d  
a t  a n  e a r l y  s t a g e  i n  t h e  h i s t o r y  o f  t h e  s i n u s .  The 
t i m e  o f  o n s e t  o f  t h e  i n f e c t i o n  v a r i e d  f o r  e a c h  p a r t i c ­
u l a r  g ro u p  o f  c a s e s  and i t  was s u p p o s e d  t h a t  e a c h  s i n u s  
w as e x p o s e d  t o  t h e  same r i s k .  A d e d u c t i o n  was made 
t h a t  c e r t a i n  a r e a s  m ust b e  m ore s u i t a b l e  f o r  t h e  r e ­
c e p t i o n  and  r e t e n t i o n  o f  a  s t r e p t o c o c c a l  i n f e c t i o n  th a n  
o t h e r s  and  t h a t  t h i s  e n c o u r a g in g  f a c t o r  m u s t  b e  l o c a l .
When t h e  a n a t o m i c a l  f e a t u r e  o f  e a c h  a r e a  w e re  r e ­
l a t e d  t o  t h e  a c t i v i t y  o f  t h e  p r im a r y  t u b e r c u l o u s  l e s i o n  
some t h e o r i e s  w ere  f o r m e d .  F o r  e x am p le  t u b e r c u l o s i s  
o f  t h e  k n e e  and  a n k l e  j o i n t s  was t o  a  l a r g e  e x t e n t  
a c u t e  i n  c h a r a c t e r  r e n d e r i n g  a  w id e  a r e a  o f  t i s s u e  d e ­
v i t a l i s e d  and  a n  e a s y  p r e y  t o  a d d e d  i n f e c t i o n  a g a i n s t  
w h ic h  t h e  b o d y  h a d  h a d  n o  t im e  t o  p r e p a r e .  S i m i l a r  
c o n d i t i o n s  p e r t a i n e d  t o  a  d e g r e e  i n  s i n u s e s  w h ic h  a r o s e  
f r o m  t h e  h i p  j o i n t s  w h e re a s  t h e  c o m p a r a t i v e  im m u n ity  t o  
i n f e c t i o n  w i t h  c o m p l i c a t i o n s  w h ic h  e x i s t e d  i n  t h e  
s i n u s e s  a r i s i n g  f ro m  p s o a s  a b s c e s s e s  was d u e  p a r t l y  t o  
t h e  d r a i n a g e  a f f o r d e d  and  p a r t l y  t o  t h e  e f f i c i e n t  p y o ­
g e n i c  membrane w h ic h  h a d  h a d  t im e  t o  f o rm  w i t h  t h e  
l e s s  a c t i v e  d i s e a s e .  S i n u s e s  f ro m  t h e  v e r t e b r a e  a r i s i n g  
i n  t h e  n e o k  a n d  l o i n  w ere  s i m i l a r  t o  t h o s e  f ro m  t h e  
h i p /
h i p  j o i n t  w hen o n c e  s t r e p t o c o c c a l  i n f e c t i o n  h a d  g a i n e d  
e n t r y ,  a l t h o u g h  i n  t h e  n e c k  p o c k e t i n g  d i d  n o t  o c c u r .  
G l a n d s ,  d a c t y l i t i s  and some lo n g  b o n e s  w ere  a l r e a d y  
c o m p a re d  t o  a n k l e  and  k n e e  j o i n t s  and  h e r e  t h e  o n ly  
d i s t i n g u i s h i n g  f e a t u r e s  w e re  t h e  r e d u c e d  e x t e n t  and  
a c t i v i t y  i n  some c a s e s  o f  t h e  t u b e r c u l o u s  p r o c e s s .
T hus a  c o n c l u s i o n  was made t h a t  t h e  f a c t o r s  b e a r ­
i n g  u p o n  t h e  i n c i d e n c e  o f  s t r e p t o c o c c a l  i n f e c t i o n  i n  
t h e  s i n u s e s  w ere  t h e  s i t e  o f  t h e  s i n u s  and  t h e  n a t u r e  
o f  t h e  t i s s u e  t h r o u g h  w h ic h  i t  r a n  and  t h a t  t h e s e  
f a c t o r s  w ere  g o v e rn e d  s o l e l y  i n  t h e i r  e f f e c t  b y  t h e  
a c t i v i t y  o f  t h e  p r im a r y  t u b e r c u l o u s  p r o c e s s  a l l  o f  
w h ic h  f a c t o r s  g o v e rn e d  t h e  d u r a t i o n  o f  t h e  s i n u s e s  i n  
t i m e .
THE STREPTOCOCCI WHICH WERE RECOVERED
FROM THE SINUSES.
The t a s k  o f  t y p i n g  t h e  num erous  s t r a i n s  o f  
s t r e p t o c o c c i  w h ic h  w ere  r e c o v e r e d  was r e n d e r e d  d i f ­
f i c u l t  b y  t h e  many d i v e r g e n t  o p i n i o n s  e x p r e s s e d  b y  
a u t h o r i t i e s  o n  t h e  v a l u e s  o f  c e r t a i n  d i f f e r e n t i a l  
m e t h o d s .  I t  was f i n a l l y  d e c i d e d  t h a t  e a c h  s t r a i n  w h ic h  
was r e c o v e r e d  w ould  h a v e  i t s  m o r p h o l o g i c a l  and  c u l t u r a l  
c h a r a c t e r i s t i c s  n o t e d  an d  i t s  h a e m o l y t i c  p o w er  t e s t e d .
The m o rp h o lo g y  o f  a  s t r a i n  was t a k e n  f ro m  i t s  
g r o w th  i n  b r o t h ;  t h e  s h a p e  o f  t h e  c o c c u s  an d  t h e  l e n g t h  
o f  t h e  c h a i n  b e i n g  n o t e d .  The c u l t u r a l  c h a r a c t e r i s t i c s  
w e re  n o t e d  o n  a  24  h o u r s  s u r f a c e  g ro w th  on a n  o r d i n a r y  
a g a r  p l a t e  w i t h ,  i n  some i n s t a n c e s ,  a n  e x te n d e d  exam­
i n a t i o n  o v e r  a  s e r i e s  o f  d i f f e r e n t  m e d ia .  F i n a l l y  t h e  
h a e m o l y t i c  p o w er  was e s t i m a t e d  on  t h e  c h a n g e s  c a u s e d  
b y  t h e  s t r a i n s  when grow n on a  f r e s h  b l o o d  a g a r  p l a t e .
I n  a d d i t i o n  t o  t h e s e  b a s i c  t e s t s  a  num ber  o f  
s t r a i n s  w e re  ex a m in e d  b i o c h e m i c a l l y  and  c e r t a i n  o t h e r s
s e r o l o g i c a l l y .
Whan t h e  i n v e s t i g a t i o n  was c o m p le te d  132 s t r a i n s  
h a d  b e e n  ex am in ed  i n c l u i i n g  a  n u m b er  o f  s t r a i n s  w h ic h  
h a d  n o t  b e e n  r e c o v e r e d  f ro m  t h e  s i n u s e s  b u t  w h ic h  w ere  
i n c l u d e d  f o r  t h e  p u r p o s e  o f  c o m p a r i s o n .  T a b l e  14 i n ­
d i c a t e s  t h e  s o u r c e  o f  t h e  v a r i o u s  s t r a i n s .
TABLE U .
S o u rc e
Humber o f  
S t r a i n s . H a e m o ly t i c  P o w e r .
a . b . n i l . q u e r y .
Type c u l t u r e s 6 1 4 1
F a e c e s 1 1 - - -
T h r o a t s 7 2 5 - -
S k in 2 1 - 1 -
S in u s e s 116
V e r t e b r a e 25 «• 19 3 3
H ip  j o i n t s 51 - 23 7 1
Knee j o i n t s 9 - 9 - -
A nkle  j o i n t s 12 - 10 1 1
Long b o n e s 11 - 10 1 -
D a c t y l i t i s 13 - 12 1 -
G lan d s  e t c . 13 10 3 -
M i s c e l l a n e o u s 2 - 2 -
T o t a l s . .  132 5 102 20 5
T h e r e  w ere  6 t y p e d  c u l t u r e s  f ro m  t h e  L i s t e r  I n s t i ­
t u t e  i n c l u d i n g  S .  p y o g e n e s ,  S .  e q u i ,  S .  i n f r e q u e n s ,
S .  s a l i v a r i u s ,  S .  f a e c a l i s  and S .  e r y s i p e l a t o s u s . One 
o t h e r  s t r a i n  was r e c o v e r e d  f ro m  t h e  f a e c e s  o f  a  p a t i e n t  
w i t h  e n t e r i t i s  and tw o  m ore f ro m  t h e  s k i n  s u r f a c e  o f  
h e a l t h y  c h i l d r e n .  S ev en  s t r a i n s  w ere  r e c o v e r e d  f ro m  
t h e  t h r o a t s  o f  v a r i o u s  i n d i v i d u a l s .  T h e r e  i s  a l s o  
shown o n  t h e  t a b l e  t h e  p a r t i c u l a r  s o u r c e  o f  o r i g i n  o f  
t h e  s t r a i n s  r e c o v e r e d  f ro m  s i n u s e s .
The t h i r d  co lum n r e v e a l s  t h e  h a e m o l y t i c  p o w ers  o f  
t h e  v a r i o u s  s t r a i n s  and  t h e  p r e p o n d e r a n c e  o f  B .  h aem o ­
l y s i s  am o n g st t h e  s i n u s  s t r a i n s  i s  o f  i n t e r e s t  a s  i s  
t h e  a b s e n c e  o f  s t r a i n s  a .  h a e m o l y t i c  i n  c h a r a c t e r .  
U n f o r t u n a t e l y  h a e m o l y t i c  p o w er  was n o t  a lw a y s  c l e a r l y  
d e f i n e d  and  i t  was n e c e s s a r y  t o  p l a c e  a  s m a l l  num ber 
o f  t h e  o r g a n i s m s  u n d e r  t h e  h e a d i n g  ' q u e r y ' .  V a r i a ­
t i o n  i n  t h i s  p o w er  was w e l l  m arked  and  i n  g r e a t e r  
d e t a i l  t h e  t a b u l a t e d  r e s u l t s  showed t h e  f o l l o w i n g  
f e a t u r e s .  The t y p e  c u l t u r e s  g a v e  d e f i n i t e  r e a d i n g s  
w i t h  o n e  e x c e p t i o n .  S t r e p t o c o c c u s  e r y s i p e l a t o s i s ,  
i n f r e q u e n s  and e q u i  w ere  a l l  d e f i n i t e l y  B . h a e m o l y t i c  
w i t h  w id e  r a n g e  o f  c l e a r i n g  a ro u n d  t h e  c o l o n i e s  w i t h  
b l o o d  c e l l  d e s t r u c t i o n  and a  s h a r p l y  d e f i n e d  m a r g in .
T he  e x c e p t i o n  was S .  p y o g e n e s  when t h e  c l e a r i n g  was 
s m a l l  i n  e x t e n t  b u t  y e t  d e f i n i t e .  a .  h a e m o l y s i s  was 
show n b y  S .  s a l i v a r i u s  and S .  f a e c a l i s  e x h i b i t e d  n o  
h a e m o l y t i c  p o w e r s .  T h o se  s t r a i n s  w h ic h  w ere  r e c o v e r e d  
f r o m /
f ro m  t h r o a t s  showed B .  h a e m o l y s i s  i n  f o u r  i n s t a n c e s  and 
a .  h a e m o l y s i s  i n  t h r e e .  4  o f  them  w ere  r e c o v e r e d  
f ro m  p a t i e n t s  w i t h  s c a r l a t i n a  and t h e i r  h a e m o l y t i c  
po w er  was B .  i n  c h a r a c t e r  i n  3 i n s t a n c e s  a .  i n  o n e .
One s t r a i n  was r e c o v e r e d  f ro m  a  t h r o a t  i n  h e a l t h  and  
w as B .  h a e m o l y t i c  w h e re a s  t h e  r e m a in in g  two w ere  r e ­
c o v e r e d  f ro m  s c a r l a t i n a  c o n t a c t s  s h o w in g  B . h a e m o l y s i s  
i n  o n e  i n s t a n c e  and  a .  i n  t h e  o t h e r .  The s t r a i n  w h ic h  
was r e c o v e r e d  f ro m  t h e  f a e c e s  showed a .  h a e m o l y s i s  and 
t h o s e  i s o l a t e d  f ro m  t h e  s k i n  s u r f a c e  showed a .  h aem o­
l y s i s  i n  one  i n s t a n c e  and n o  h a e m o l y t i c  p o w er  i n  t h e  
o t h e r .
T h e se  r e s u l t s  w ere  d e f i n i t e  b u t  i t  was am o n g s t  
t h e  s t r a i n s  w h ic h  w ere  r e c o v e r e d  f ro m  t h e  s i n u s e s  t h a t  
v a r i a t i o n  o c c u r r e d .  I t  was n o t e d  t h a t  102 show ed B .  
h a e m o l y s i s  o n  c u l t u r e ,  b u t  t h e  d e g r e e  o f  c h a n g e  w as n o t  
u n i f o r m  i n  e x t e n t .  Some showed e x t e n s i v e  and u n d o u b te d  
c l e a r i n g  w h e re a s  o t h e r s  h a d  o n l y  a  s m a l l ,  th o u g h  c l e a r  
c u t ,  r e a c t i o n .  None showed a .  h a e m o l y s i s  o n  f i r s t  
c u l t u r e  an d  20 s t r a i n s  w ere  d e f i n i t e l y  d e v o i d  o f  h aem o ­
l y t i c  p o w e r .  5 s t r a i n s  w ere  d o u b t f u l  f o r  t h e  f o l l o w i n g  
r e a s o n s .  When a  s t r a i n  e x h i b i t e d  n o  h a e m o l y s i s  o r  a n  
a .  r e a c t i o n  on  f i r s t  c u l t u r e  t h e  t e s t  was a lw a y s  r e ­
p e a t e d  i n  o r d e r  t o  c o n f i r m  t h e  o r i g i n a l  o b s e r v a t i o n  
a n d ,  w h e re  t h e  s e c o n d  r e a d i n g  w as c o n f i r m a t o r y ,  t h e  
s t r a i n  was c l a s s i f i e d  a s  s u c h .  I n  5 i n s t a n c e s  v a r i a ­
t i o n s /
v a r i a t i o n s  o c c u r r e d  d u r i n g  t h e  c o u r s e  o f  t h e s e  t e s t s  
an d  t h e s e  w ere  t h e  s t r a i n s  c l a s s i f i e d  u n d e r  ' q u e r y ' .  
T hey  e x h i b i t e d  t h e  f o l l o w i n g  c h a r a c t e r i s t i c s .
S t r a i n  1 .  H .S .  9 . 1 0 . 3 3 .  T h i s  o r g a n i s m  was f i r s t  
i s o l a t e d  i n  p u r e  c u l t u r e  on 1 3 .1 0 .3 3  and was p l a t e d  on  
b l o o d - a g a r  when n o  h a e m o l y s i s  was o b s e r v e d .  A f t e r  r e ­
p e a t e d  s u b c u l t u r e  t h e  s t r a i n  was a g a i n  p l a t e d  on  b l o o d -  
a g a r  when h a e m o l y s i s  a .  i n  t y p e  was n o t e d  o n  8 . 1 1 . 3 3  
and  two d a y s  l a t e r  a n o t h e r  b r o t h  c u l t u r e  e x h i b i t e d  
v a r y i n g  d e g r e e s  o f  h a e m o l y s i s  on a  s i m i l a r  m edium .
S t r a i n  2 .  N .S .  6 . 1 1 . 3 3 .  T h i s  s t r a i n  was f i r s t  o b t a i n e d  
i n  p u r e  c u l t u r e  on  9 . 1 1 . 3 3  b y  w h ich  d a t e  i t  e x h i b i t e d  
n o  h a e m o l y s i s  on  b l o o d - a g a r .  R e - i n o c u l a t e d  i t  showed 
a .  h a e m o l y s i s  o n  1 0 .1 1 .3 3  and a g a i n  o n  1 4 . 1 1 . 3 3 .
S u g a r  f e r m e n t a t i o n .  A c id  and c l o t  i n  l a c t o s e ,  m a l t o s e ,  
g l u c o s e  an d  a c i d  i n  l i t m u s  m i l k .  M o r p h o l o g i c a l l y  and  
c u l t u r a l l y  s i m i l a r  t o  t y p i c a l  S .  v i r i d a n s ,  m ig h t  b e  
c l a s s e d  i n  t h i s  g r o u p .
S t r a i n  3 .  M.M. 1 0 . 3 3 .  When t h i s  o r g a n i s m  was f i r s t  
r e c o v e r e d  i t  w o u ld  n o t  grow  i n  a i r .  S u b c u l t u r e  how ­
e v e r  r e s u l t e d  i n  a  f a i r l y  l u x u r i a n t  g r o w th  u n d e r  t h e s e  
c o n d i t i o n s .  H a e m o ly s is  was a b s e n t  o n  2 7 .1 0 .3 3  and 
2 . 1 1 . 3 3 ,  f a i n t l y  p r e s e n t  o n  8 . 1 1 . 3 3  an d  d e f i n i t e  o f
B .  c h a r a c t e r  b y  1 1 . 1 1 . 3 3 .  M o r p h o l o g i c a l l y  S .  h a e m o -  
l y t i c u a  o r  S .  v i r i d a n s  i t  was i m p o s s i b l e  t o  s a y  c l e a r l y  
w h ic h  o n  h a e m o l y t i c  pow er a s  e x h i b i t e d .
S t r a i n  4 .  D .L .  2 0 . 4 . 3 4 .  T h i s  s t r a i n  was f i r s t  r e ­
c o v e r e d /
r e c o v e r e d  on 2 2 . 4 . 3 4  f ro m  t h e  a n a e r o b e  c u l t u r e  w hen i t  
g re w  b u t  s p a r i n g l y  i n  a i r .  S u b c u l t u r e  d i d  n o t  im p ro v e  
e i t h e r  i n  a e r o b i c  o r  a n a e r o b i c  c o n d i t i o n s  and  t h e  s t r a i n  
d i e d  o u t  on 3 0 . 4 . 3 4  h a v i n g  shown n o  r e a c t i o n  o n  b l o o d -  
a g a r  p l a t e s .
S t r a i n  5 .  S .M . 1 0 .3 4 .  T h i s  o rg a n is m  n e v e r  g a v e  p r o o f  
o f  s t r o n g  h a e m o l y t i c  p o w er  a l t h o u g h  a lw a y s  c a u s i n g  
v e r y  f a i n t  c l e a r i n g  a r o u n d  i t s  c o l o n i e s . I t  was im ­
p o s s i b l e  t o  m e n t io n  t y p e  a l t h o u g h  n o  d e f i n i t e  m ethaem o- 
g l o b i n  f o r m a t i o n  was n o t e d .  A g a in  m o r p h o l o g i c a l l y  and 
c u l t u r a l l y  v i r i d a n s  o r  h a e m o l y t i c u s  g r o u p s .
I n  some i n s t a n c e s  t h e  h a e m o l y t i c  p o w er  o f  t h e  
s t r a i n s  v a r i e d  d i r e c t l y  a s  t h e i r  a p p a r e n t  p a t h o g e n i c i t y  
t o  t h e  h o s t .  F o r  e x a m p le ,  i t  was n o t e d  t h a t  t h e  m o s t  
m a rk e d  B .  h a e m o l y s i s  was shown b y  o r g a n is m s  i s o l a t e d  
f ro m  s i n u s e s  w h ere  a n  a c u t e  c o m p l i c a t i o n  was o c c u r r i n g .  
To w h ic h  r u l e ,  a s  t o  a n y  o t h e r ,  t h e r e  w e re  a  fe w  e x ­
c e p t i o n s .  B .  h a e m o l y s i s  was shown b y  o r g a n i s m s  r e ­
c o v e r e d  f ro m  a p p a r e n t l y  n o rm a l  c l e a n  wounds w h e re  t h e y  
w e re  l e a d i n g  a  s a p r o p h y t i c  e x i s t a n c e .
F u r t h e r  c l a s s i f i c a t i o n  was c o n t i n u e d  u t i l i s i n g  
h a e m o l y t i c  pow er a s  a  p r im a r y  d i v i s i o n  and a d d in g  
c u l t u r a l  and  m o r p h o l o g i c a l  c h a r a c t e r i s t i c s .  I t  was 
f o u n d  t h a t  t h e  c o c c i  w ere  l a r g e l y  o v o id  w i t h  t h e  g r e a t ­
e s t  d i a m e t e r  a t  r i g h t  a n g l e s  t o  t h e  m a in  a x i s  o f  t h e  
o h a i n  w i t h  a  m i n o r i t y  t r u l y  o v o i d .  T h e i r  s i z e  was 
s t a n d a r d  w i t h  v e r y  few  e x c e p t i o n s  b u t  t h e i r  c h a i n  l e n g t h  
v a r i e d /
v a r i e d  c o n s i d e r a b l y .  C o l o n i e s  w e re  m a in ly  p i n  p o i n t ,  
o p a q u e  and  co n v e x  u p  w i t h  r e g u l a r  e d g e s  and a n o t h e r  
d i f f e r e n c e  n o t e d  was t h e  v a r i a t i o n  i n  g r a n u l a r i t y  a s  
s e e n  u n d e r  t h e  m i c r o s c o p e .  On t h e s e  com bined  f e a t u r e s  
t h e  f o l l o w i n g  g r o u p s  w ere  p r o d u c e d .
G roup  1 . B .  h a e m o l y t i c ,  f i n e l y  g r a n u l a r ,  p i n  p o i n t  
c o l o n i e s ,  l o n g  c h a i n s ,  t r a n s v e r s e l y  f l a t t e n e d  c o c c i .
20 STRAINS.
G roup  I I .  As g r o u p  I , medium l e n g t h  c h a i n s .
37  STRAINS.
G roup  I I I .  As b e f o r e ,  s h o r t  c h a i n s .
26  STRAINS.
U t i l i s i n g  t h e  g r a n u l a r i t y  o f  t h e  c o l o n i e s  u n d e r  t h e  
m ic r o s c o p e  t h r e e  f u r t h e r  g r o u p s  w ere  f o u n d  w h e re  t h i s  
f e a t u r e  was m ore  m ark ed  t h a n  i n  t h e  p r e c e d i n g  s e r i e s .
G roup  I V . B .  h a e m o l y t i c  m o d e r a t e l y  g r a n u l a r ,  p i n  p o i n t  
c o l o n i e s ,  l o n g  c h a i n s ,  t r a n s v e r s e l y  f l a t t e n e d  c o c c i .
1 STRAIN.
G roup  V . As g ro u p  I V ,  medium c h a i n s .
3 STRAINS.
G roup  V I . As a b o v e ,  s h o r t  c h a i n s .
5 STRAINS.
S t i l l  one  m ore g r o u p  was fo rm ed  b y  c o l o n i e s  w h e re  
g r a n u l a r i t y  was v e r y  m a rk e d .  A l l  o f  t h e s e  s t r a i n s  h a d  
c h a i n s  medium i n  l e n g t h .
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G roup  V I I .
4  STRAINS.
F i n a l l y ,  am o n g s t  t h e  B .  h a e m o l y t i c  s t r a i n s  w e re  t h o s e  
w h e re  t h e  i n d i v i d u a l  c o c c i  w e re  t r u l y  o v o i d .
G roup  V I I I . B .  H a e m o l y t i c ,  p i n  p o i n t ,  f i n e l y  g r a n u l a r ,  
o v o i d  c o c c i .
Long c h a i n . N IL .
Medium c h a i n .  S STRAINS.
S h o r t  c h a i n .  N IL .
G roup  I X . S i m i l a r  g e n e r a l  f e a t u r e s  b u t  w i t h  g r e a t e r  
g r a n u l a r i t y  i n  t h e  c o l o n i e s .
Long c h a i n . N IL .
Medium c h a i n .  3 STRAINS.
T h e r e  w ere  n o  o r g a n i s m s  r e c o v e r e d  f ro m  t h e  s i n u s e s  
w h ic h  p ro d u c e d  a .  h a e m o l y s i s  b u t  f i v e  s t r a i n s  w e re  p r e ­
s e n t  w i t h i n  t h e  s e r i e s  e x h i b i t i n g  t h i s  f e a t u r e .  T h e i r  
d e t a i l s  w ere  -
I .  C J .  S o u r c e ,  f a e c e s .
O p a q u e ,  f i n e l y  g r a n u l a r  c o l o n i e s  u p  t o  1 mm. i n  d i a m e t e r .  
S h o r t  c h a i n s  o f  t r a n s v e r e l y  f l a t t e n e d  c o c c i .
I I .  J . P .  S o u r c e ,  s k i n .
S i m i l a r  i n  d e t a i l  t o  S t r a i n  I .
I I I .  Type c u l t u r e  S .  s a l i v a r i u s .
S i m i l a r  t o  S t r a i n s  I  a n d  I I .
I V . /
I V .  R .  S i m i l a r  t o  t h e  f i r s t  3 .
V .  G . a .  h a e m o l y t i c ,  f i n e l y  g r a n u l a r  c o l o n i e s ,  1 mm. 
d i a m e t e r ,  o v o id  c o c c i  i n  s h o r t  c h a i n s .
The r e m a i n in g  s t r a i n s ,  a l l  n o n - h a e m o l y t i c  when 
s i m i l a r l y  c l a s s i f i e d  r e s u l t e d  i n  t h e  f o l l o w i n g  g r o u p i n g .
G roup  X . N o n - h a e m o l y t i c ,  f i n e l y  g r a n u l a r  c o l o n i e s ,
1 mm. d i a m e t e r ,  medium c h a i n s ,  t r a n s v e r s e l y  f l a t t e n e d  
c o c c i .
8 STRAINS.
G roup  X I . S i m i l a r  b u t  w i t h  m o d e r a t e l y  g r a n u l a r  c o l ­
o n i e s .
4 STRAINS.
G roup X I I . G r a n u l a r  c o l o n i e s .
1 STRAIN.
F i n a l l y  t h e r e  w e re  t h e  n o n - h a e m o l y t i c  s t r a i n s  w i t h  
o v o id  c o c c i .
G roup  X I I I .  Long c h a i n s .
2 STRAINS.
G roup  X IV . Medium c h a i n s .
3 STRAINS.
G roup  XV. S h o r t  c h a i n s .
2 STRAINS.
O u t s t a n d i n g /
O u t s t a n d i n g  a s  a  r e s u l t  o f  t h i s  g r o u p in g  was t h e  c l o s e  
r e l a t i o n s h i p  e x h i b i t e d  b e tw e e n  t h e  m a j o r i t y  o f  t h e  
s t r a i n s  when m o rp h o lo g y  and  h a e m o l y s i s  w ere  t a k e n  a s  
f a c t o r s  f o r  c l a s s i f i c a t i o n .  E q u a l l y  n o t i c e a b l e  was 
t h e  m o r p h o l o g i c a l  s i m i l a r i t y  am o n g s t  t h e  s t r a i n s  w h ic h  
w e re  B h a e m o l y t i c  and  t h e  a b s e n c e ,  w i t h  one  e x c e p t i o n ,  
o f  any  s t r a i n  w h ich  m ig h t  b e  s t r e p t o c o c c u s  f a e c a l i s .  
A n o th e r  f e a t u r e  was t h e  s h a p e  o f  t h e  i n d i v i d u a l  c o c c i .  
O p in io n  h a s  b e e n  e x p r e s s e d  t h a t  c o c c i  w i t h  t h e i r  l o n g  
a x i s  a t  r i g h t  a n g l e s  t o  t h e  c h a i n  a r e  m ore  v i r u l e n t  
t h a n  t h o s e  sh o w in g  t h e  s t a n d a r d  o v o id  f o r m ,  i n  w h ic h  
c a s e  m o s t  o f  t h e  s t r a i n s  ex am in ed  w e re  o f  t h i s  s l i g h t l y  
m ore  v i r u l e n t  n a t u r e .  I n  o p p o s i t i o n ,  h o w e v e r  was t h e  
e v i d e n c e  a f f o r d e d  b y  t h e  g r a n u l a r i t y  o f  t h e  c o l o n i e s  
u n d e r  t h e  m i c r o s c o p e ,  when t h e  v a s t  m a j o r i t y  w e re  s o  
f i n e l y  g r a n u l a r  a s  t o  b e  a l m o s t  s m o o th ,  a  f e a t u r e  r e ­
p u te d  t o  i n d i c a t e  a n  a v i r u l e n t  s t a g e  i n  t h e  l i f e  o f  
a n  o r g a n i s m .
S u p p o r t  was g i v e n  t o  t h i s  a s s u m p t io n  when t h e  
v i r u l e n c e  o f  some o f  t h e  s t r a i n s  r e c o v e r e d  w as t e s t e d  
i n  m i c e .  The m eth o d  i n  u s e  was t o  i n j e c t  i n t r a p e r i t o n -  
e a l l y  i n t o  a  h e a l t h y  m ouse 0 . 5  o o .  o f  a  2 4  h o u r s  o r d i ­
n a r y  b r o t h  o u l t u r e  o f  t h e  o rg a n is m  t o  b e  t e s t e d .  
T w e n t y - f i v e  s t r a i n s  w ere  t h e n  ex am in ed  and  a l l  w ere  
f o u n d  t o  b e  a v i r u l e n t  w i t h  tw o e x c e p t i o n s .  T he  f o l l o w ­
i n g  t a b l e  i n d i c a t e s  t h e  s o u r c e  and  c h a r a c t e r s  o f  t h e  
v a r i o u s  s t r a i n s  t e s t e d .
TABLE 1 5 . /
8.9.
TABLE 15 .
S o u r c e  o f  O rg a n is m . No. H aem .P ow er A v i r u l e n t V i r u l e n t
I n  l e s i o n s  f ro m  w h ic h  a n  
a c u t e  d i s t u r b a n c e  was 
i n  p r o c e s s . 21 B . 20 1
From  q u i e s c e n t  l e s i o n s 4 B . 3 1
25 B . 23 2
The "b ro th  c u l t u r e s  u s e d  w e re  t h o s e  w h ic h  show ed t h e  
b e s t  g r o w th  f ro m  a  s e r i e s  o f  3 t u b e s  w h ic h  w e re  i n o c u ­
l a t e d .  One m ouse o n ly  was u s e d  f o r  e a c h  t e s t .
A c o n c l u s i o n ,  b a s e d  o n  a l l  t h e  p r e v i o u s  d e t a i l s  
was t h a t  m o r p h o l o g i c a l  and  c u l t u r a l  c h a r a c t e r i s t i c s  
a p p e a r e d  t o  b e  o f  v a l u e  b u t  o n l y  a s  a n  a c c e s s o r y  t o  t h e  
h a e m o l y s i s  t e s t .
E x a c t  d i f f e r e n t i a t i o n  o f  a  c e r t a i n  n um ber  o f  
s t r a i n s  was t h e n  a t t e m p t e d  u t i l i s i n g  t h e  b i o c h e m i c a l  
p r o p e r t i e s  o f  t h e  o r g a n i s m s .  The t e s t  medium u s e d  was 
H i s s '  s e ru m  w a t e r  i n  w h ich  was d i s s o l v e d  v a r i o u s  s u g a r s  
an d  g l u c o s i d e s  and  t h e  t e c h n i q u e  was 3 u c h  a s  w o u ld  b e  
f o l l o w e d  i n  s t a n d a r d  l a b o r a t o r y  p r a c t i c e .  T w e n t y - s i x  
s t r a i n s  w ere  s u b j e c t e d  t o  t h i s  t e s t  w i t h  r e s u l t s  a s  i n  
T a b le  1 6 . /
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When t h e s e  s t r a i n s  w e re  g ro u p e d  on t h e  b a s i s  o f  t h e i r  
h a e m o l y t i c  p o w e r s ,  tw o l a r g e  g r o u p s  w e re  f o r m e d .
G roup  I  c o n t a i n e d  t h o s e  w h ic h  show ed B . h a e m o l y s i s  on 
b l o o d  a g a r  and  G roup  I I  t h o s e  w h ic h  w e re  a .  h a e m o l y t i c  
i n  c h a r a c t e r .  No n o n - h a e m o l y t i c  s t r a i n s  w e re  e x am in ed  
i n  t h i s  m a n n e r .
G roup  I  c o n t a i n e d  t h e  f o l l o w i n g  s e c t i o n s ,  named 
a c c o r d i n g  t o  t h e  t y p i c a l  r e a c t i o n s  s u g g e s t e d  i n  T o p le y  
& W i l s o n ' s  T e s t  b o o k  o f  B a c t e r i o l o g y .
S e c t i o n  I .  S t r a i n s  f e r m e n t i n g  l a c t o s e ,  m a l t o s e  and 
g l u c o s e  w i t h  t h e  f o r m a t i o n  o f  a  c l o t  and  p r o d u c i n g  
a c i d  i n  l i t m u s  m i l k .
S.M . 1 1 .3 3 )
)
I . R .  1 1 .3 3 )
M.M.I 1 1 .3 3 )
) G roup  f o rm
S .M .I  1 1 .3 3 )
)
I .W .  1 1 .3 3 )
)
J . N .  )
) S .  ANGINOSUS.
E f f e c t  on P a t i e n t .
C e l l u l i t i s .
C e l l u l i t i s .
C e l l u l i t i s  & A c u te  A b s c e s s  
f o r m a t i o n .  
C e l l u l i t i s .
S u r g i c a l  S c a r l a t i n a .
S c a r l a t i n a .
S e c t i o n  I I .  S t r a i n s  f e r m e n t i n g  s a c c h a r o s e  w i t h  t h e  
p r o d u c t i o n  o f  a  c l o t ,  i n  a d d i t i o n  t h e  r e a c t i o n s  o f  
S e c t i o n  I .
G .P .  1 1 .3 3 )
( G roup  fo rm  
S.M . 1 1 .3 3 )
) S.PYOGENES. 
A.McD . 1 1 .3 3 )
A c u te  A r t h r i t i s .  
C e l l u l i t i s . 
C e l l u l i t i s .
S e c t i o n  I I I . /
S e c t i o n  I I I . f e r m e n t i n g  a s  S e c t i o n  I I  w i t h ,  i n  a d d i t ­
i o n ,  m a n n i t e .
A.M. ) ( C e l l u l i t i s .
) )
M .C. 1) 1 0 .3 3 )  ( C e l l u l i t i s .
) G roup  f o rm  (
K .C .  C .  1 1 .3 3 )  ( E r y s i p e l a s .
) S . PYOGENES. (
J .  McL. ) ( S c a r l a t i n a .
S e c t i o n  IV .  R e a c t i n g  o n l y  w i t h  l a c t o s e ,  s a l i c i n ,
m a l t o s e ,  g l u c o s e  a n d  l i t n r u s  m i l k .
K . C .  P .  ) ( E r y s i p e l a s .
M. M. 2 ) 1 1 .3 3 )  G roup  fo rm  ( C e l l u l i t i s ,  A c u te  A b s c e s s
) S.PYOGENES ( F o r m a t i o n .
R .B .M . ) ( N i l
S e c t i o n  V. S t r a i n s  f e r m e n t i n g ,  l a c t o s e ,  s a c c h a r o s e ,  
s a l i c i n ,  m a n n i t e ,  m a l t o s e  an d  g l u c o s e ,  an d  p r o d u c i n g  
a c i d  i n  l i t m u s  m i l k .
M. C .  1 0 .3 3  ) G roup  f o rm  ( C e l l u l i t i s *
) S .  INFREQUENS.(
M. C . 1 2 .3 3  ) ( C e l l u l i t i s .
S e c t i o n  V I . S t r a i n s  f e r m e n t i n g  l a c t o s e ,  m a n n i t e ,  
m a l t o s e  a n d  g l u c o s e  w i t h  t h e  p r o d u c t i o n  o f  a c i d  i n  
l i t m u s  m i l k .
A . W. ( L .  a n k l e ) )  P r o b a b l e  ( C e l l u l i t i s .
g r o u p  f o rm  )
A. W. (R .  a n k l e ) )  S.INFREQUENS.(  C e l l u l i t i s .
S e c t i o n  V I I .  S t r a i n  f e r m e n t i n g  o n l y  m a l t o s e  and  
g l u c o s e  and  p r o d u c i n g  a c i d  i n  l i t m u s  m i l k .
D . S .  I .  ) I m p o s s i b l e
)
D . S .  I I .  ) t o  nam e.
I .  R .  1 . 3 4  )
N i l .
N i l .
C e l l u l i t i s  v e r y  s l i g h t
F i n a l l y  t h e r e  was one  s t r a i n  ( J . S . )  r e c o v e r e d  f ro m  t h e  
t h r o a t  o f  a  p a t i e n t  w i t h  S c a r l a t i n a  w h ic h  f e r m e n t e d  
l a c t o s e ,  s a c c h a r o s e ,  r a f f i n o s e ,  s a l i c i n ,  m a l t o s e  and 
g l u c o s e  w i t h  t h e  p r o d u c t i o n  o f  a  c l o t  and  p ro d u c e d  a c i d  
i n  l i t m u s  m i l k .  I n  v ie w  o f  t h i s  r e a c t i o n  t h e  c u l t u r e  
t e s t e d  was t h o u g h t  t o  h a v e  c o n t a i n e d  s t r a i n s  o f  
S .  v i r i d a n s  i n  a d d i t i o n  t o  S .  h a e m o l y t i c u s .
F o r  t h e  p u r p o s e  o f  c o m p a r i s o n  t h r e e  t y p e  c u l t u r e s  
w e re  a l s o  s u b j e c t e d  t o  t h e  t e s t .  T h e i r  r e a c t i o n s  w e re  -  
S .  M a s t i t l d i s .  A . C .  i n  l a c t o s e ,  s a l i c i n ,  m a n n i t e ,  
m a l t o s e ,  and  g l u c o s e  and A i n  l i t m u s  m i l k .
S .  I n f r e q u e n s .  A . C .  i n  s a l i c i n ,  m a n n i t e ,  m a l t o s e  and  
g l u c o s e  and  A . i n  L .M .
S .  E q u i .  A . C .  i n  s a l i c i n  o n l y .
G roup  I I  c o n t a i n e d  t h e  fe w  s t r a i n s  w h ic h  w ere  haem o­
l y t i c  i n  n a t u r e .  A l l  t h r e e  f e r m e n t e d  l a c t o s e ,  s a c c h a ­
r o s e  r a f f i n o s e ,  s a l i c i n ,  m a l t o s e  a n d  g l u c o s e  w i t h  t h e  
p r o d u c t i o n  o f  a  c l o t ,  and  a c i d  i n  l i t m u s  m i l k .  F rom  
t h i s  i t  was i m p o s s i b l e  t o  s a y  m ore  t h a n  t h a t  t h e y  w e re  
s t r a i n s  o f  S .  v i r i d a n s ,  a  f a c t  a l r e a d y  e l i c i t e d  f ro m  
t h e  b l o o d  a g a r  p l a t e .  Two o f  t h e s e  s t r a i n s  w e re  r e ­
c o v e r e d  f ro m  t h r o a t s ,  one  d u r i n g  an  a t t a c k  o f  s c a r l a ­
t i n a  and  o n e  f ro m  a  c o n t a c t .  The t h i r d  was r e c o v e r e d  
f ro m  t h e  f a e c e s .  A ppended t o  e a c h  s t r a i n  i n  G roup  I  
was a  s h o r t  n o t e  r e g a r d i n g  i t s  s o u r c e  an d  a c t i v i t y  
w i t h i n  t h e  h o s t  and  i t  shows c l e a r l y  t h a t  t h e  m ore 
a c t i v e  s t r a i n s  i n  a  f e r m e n t a t i v e  r e s p e c t  w e re  c u l t u r e d  
g e n e r a l l y /
g e n e r a l l y  f ro m  l e s i o n s  w h e re  t h e  l o c a l  u p s e t  was g r e a t e s t .  
D e c i s i v e  r e a c t i o n s  w e re  o b t a i n e d  w i t h  t h e  m a j o r i t y  o f  
s t r a i n s  t e s t e d ,  n o t a b l e  e x c e p t i o n s  b e i n g  t h o s e  f a l l i n g  
i n t o  S e c t i o n s  VI and  V I I .  Of t h e s e  t h e  s t r a i n s  f a l l ­
i n g  i n t o  S e c t i o n  V I I  show ed n o  e v i d e n c e  o f  v i r u l e n c e  
on  c l i n i c a l  g r o u n d s .  I t  was a l s o  w o r th y  o f  n o t e  t h a t  
t h e  t y p e  c u l t u r e s  r e a c t e d  a s  e x p e c t e d  i n  t h e  i n s t a n c e s  
o f  S .  e q u i  and  S .  m a s t i t i d i s  b u t  t h a t  S .  i n f r e q u e n s  
f a i l e d  t o  a t t a c k  l a c t o s e  f o r  a  t y p i c a l  r e a c t i o n .
U t i l i s i n g  a l l  t h e  known f e a t u r e s  o f  t h e s e  s t r a i n s  
t a b l e s  w ere  made t o  s e e  I f  t h e  m o r p h o l o g i c a l  and  c u l t ­
u r a l  c h a r a c t e r i s t i c s  w e re  o f  d i f f e r e n t i a l  v a l u e  b u t  t h e  
c o n c l u s i o n  was d ra w n  t h a t  t h e s e  f e a t u r e s  w e re  c a p a b l e  
o f  t o o  c o n s i d e r a b l e  v a r i a t i o n .  The v a l u e  o f  t h e  h aem o ­
l y t i c  t e s t  was u p h e l d  b e i n g  o n l y  u p s e t  o n c e  a s  n o t e d  
b e f o r e .
A t t h e  o n s e t  o f  t h e  s u g a r  f e r m e n t a t i o n  t e s t  d o u b t  
was e n t e r t a i n e d  a s  t o  t h e i r  v a l u e .  O p in io n s  w e re  r e a d  
w h ic h  s t a t e d  t h a t  t h e  r e s u l t s  w e re  u n s t a b l e  an d  l i a b l e  
t o  v a r i a t i o n  w i t h  t h e  medium i n  w h ic h  t h e  o u l t u r e  h a d  
b e e n  g ro w n .  I n  o r d e r  t o  o b v i a t e  t h i s  s o u r c e  o f  e r r o r  
a l l  s t r a i n s  w ere  c u l t u r e d  on a  p r e c i s e l y  s i m i l a r  m a n n e r  
and  t o  o b v i a t e  v a r i a t i o n s  i n  t h e  f e r m e n t a t i v e  p o w e rs  o f  
t h e  s t r a i n s ,  e a c h  t e s t  was t r i p l i c a t e d  w:I t h ,  i n  a l l  
c a s e s ,  s i m i l a r  r e s u l t s .  E n c o u ra g e d  b y  t h e s e  r e s u l t s  
a n  e x t e n s i o n  o f  t h e  t e c h n i q u e  was made t o  i n c l u d e  
s t r a i n s  w h ic h  h a d  b e e n  grow n p r e v i o u s l y  o n  o r d i n a r y  
a g a r /
9 5 .
a g a r *  b lo o d  a g a r  and  3 $ ,  6 f 0 and  9 %  g l y c e r i n ©  a g a r .
The r e s u l t s  w ere  o n c e  m ore  u n i f o r m  w i t h  v e r y  o c c a s i o n a l
v a r i a t i o n  and  a n  o p i n i o n  was fo rm e d  t h a t  t h e  b i o c h e m i c a l  
t e s t s  a p p e a r e d  t o  o f f e r  a n  a c c u r a t e  and  c o n s i s t e n t  d i f ­
f e r e n t i a t i o n  b e tw e e n  t h e  s t r a i n s  w h ic h  w e re  b e i n g  r e ­
c o v e r e d  d u r i n g  t h e  c o u r s e  o f  t h e  i n v e s t i g a t i o n .
Com plem ent f i x a t i o n  t e s t s  w ere  t h e n  a p p l i e d  t o  a  
f u r t h e r  s e r i e s  o f  o r g a n i s m s ,  t h e  m eth o d  and t e c h n i q u e  
em p lo y ed  a g a i n  b e i n g  t h a t  o f  s t a n d a r d  l a b o r a t o r y  p r a c ­
t i c e .  E ach  t e s t  was c a r r i e d  o u t  i n  t h e  fo rm  i l l u s t r a t e d
( V . l )  and  a  p o s i t i v e  r e s u l t  was n o t e d  o n l y  w hen  l y s i s
o c c u r r e d  t h r o u g h o u t  t h e  f u l l  r a n g e  o f  t u b e s .  F o r t y -  
s e v e n  s t r a i n s  w e re  s e l e c t e d  i n c l u d i n g  t y p e  c u l t u r e s  
an d  t e s t e d  u s i n g  a n t i s e r a  p ro d u c e d  a g a i n s t  t h e  t y p e
c u l t u r e s .  The r e s u l t s  o f  t h e s e  t e s t s  w ere  t a b u l a t e d .
EXAldPLE OF TEST CONDUCTED.
i0 .25  c c .  S .E .  + 0 .0 5  c c .  I  
* a +  a
a a + a
a a +  a
a a +  a
S .  + 1 M .H .D . C . I n c u b a t e d  + 1 c o .  S .R .C
+ 2  * * w i t h  +  ■ «
+ 3  * " F r e q u e n t  + •  «
+ 4 * * S h a k in g  f o r  + " "
+ 5  * * 90 m in u te s  +  n "
a t  3 7 ° C .
. R e s u l t
S .E .=  S t r e p t o c o c c a l  E m u ls io n .  I . S .  Immune S eru m .
C .=  C om plem en t.  S .R .C .  S e n s i t i s e d  Red
C o r p u s c l e s .
TABLE 1 7 .
Name. S .p y o g . S . i n f . S . e q u i . S . e n g . S . S a l . S .  F a e a .
H . McK. 1 0 .3 4 + + + - - -
W. G. 1 0 .3 4 - + + - -
A. C. 1 0 .3 4 - + - - - -
S . u . - - - - -
J .  B . + + - - - +
M. McC. - + - - - -
H. R. - - - - - -
J .  S . - - + - - -
A. McD. - - - - - -
S.M. I I . - - - - - -
S.M. I I I . - - - - - -
J  • G. - - - - - -
R. P .  1 1 .3 4 - + - - - -
B.C. - + - - - -
H. J . - - + - - -
J . G. - + - - - -
M. B . - + - - - -
C. D. 1 1 /3 4 - - - - - -
M.McC. 1 1 .3 4 - - - - - -
d o .  3 .3 5 - - - - - -
C »D. 3 .3 5 - + + - - -
M. M. + - - - - -
I .  R . I . + + - - - -
I .  R .  I I . - - - - - -
9 7 .
T ab le  1 7 . o o n td .
Name. S .p y o g . S . i n f .
-----
S . e q u i . S .& ng . S’. S a l . S .F a o a .
J  .A • 1 • - - - - -
B .H . - - - - - -
A. McM. - - + - - -
C J3 . - - - - - -
A.McD. 'B* - + - - - -
W.G. - - + - - -
A .S . - - - - - -
G.D. - + + - - -
R.B.M. - - - + - -
J . P .  1 1 1 . - - - -  • -
3 . 3 6 . + - - - - -
R.K. - - - - - -
R .P .  3 . 3 . 3 5 - - - - - -
J  3 •  6 .3 5  • - - - - - -
H.McK. 7 .3 5 - - • - - -
D.McN. - - - + - -
O.H.
«
+ — * • •
B a s e d  on t h e  r e s u l t s  o f  t h i s  t e s t  I t  was p o s s i b l e  t o  
fo rm  g r o u p s  r e l a t i n g  t h e  v a r i o u s  s t r a i n s  t o  t h e  t y p e  
c u l t u r e .
G roup  1 . /
9 8 .
G roup  I .  R e l a t i n g  o f  S .  e r y s i p e l a t o s i s .
R .B .M . and  D . McN. 7 . 3 5 .
G roup  I I .  R e l a t i n g  t o  S .  p y o g e n e s .
M.H. 3 . 3 5 .  C .H .  and M.M. 1 1 .3 4 .
G roup  I I I .  R e l a t i n g  t o  S .  p y o g e n e s  and  
S .  i n f r e q u e n s .  I . R .  1 .
G roup  I V .  R e l a t i n g  t o  S .  i n f r e q u e n s .
A .C • 1 0 .3 4 :  A . McD. 'B 1 : M. McC. 7 .3 5
B . C . :  R . P .  1 0 .3 4 :  R . P .  3 . 3 5 :  J . G . :  
and  M.B •
G roup  V . R e l a t i n g  t o  S . i n f r e q u e n s  and S .e q u i  
H.McK. 1 0 .3 4 :  W .G .: C .D . 1 . 3 5 :  and 
C »D. 3 .3 5  .
G roup  V I .  R e l a t i n g  t o  S .  e q u i
S .M .:  W .G .: H . J . :  J . s . :  A.McL.
G roup  V I I .  I n d e t e r m i n a t e  s t r a i n s  r e l a t i n g  t o  n o n e  
o f  t h e  t y p e  c u l t u r e s .
H .R : M.McC .3 .3 5 *  S .M . 1 1 :  S .M . I I I ,
I . R .  1 1 : J  .A . 1 : J .G :  C .D .  1 1 .3 4  
B J I :  M.McC• 1 1 .3 4 :  C 3 :  J . P .  I l l ,
R.K: J J :  6 .3 5  H.McK. 7 . 3 5 :  A .S .
T h a t  i s ,  r e a s o n a b l y  c l e a r  c u t  r e a c t i o n s  w ere  g i v e n  i n  
a p p r o x i m a t e l y  one  h a l f  o f  t h e  s t r a i n s  e x a m in e d .
F e a t u r e s  o f  i n t e r e s t  w e r e : -
I .  The l a r g e  n um ber  o f  s t r a i n s  w h ic h  a p p e a r e d  t o  b e  
u n r e l a t e d  t o  t h e  t y p e  c u l t u r e s .
I I .  The s t r a i n s  w h ic h  w ere  r e l a t e d  t o  2 t y p e  c u l t u r e s .
I I I . /
I I I .  The o v e r t u r n i n g  o f  t h e  h a e m o l y s i s  t e s t  o n  2 
o c c a s i o n s .
I V .  The s u b s t a n t i a t i o n  s e r o l o g i c a l l y  o f  p r e v i o u s l y  
a s c e r t a i n e d  b i o - c h e m i c a l  f e a t u r e s  (R .B .M .=  S . p y o g e n e s ) .
V . The c l a s s i f i c a t i o n  a s  S . e q u i  o f  one s t r a i n  w here  
t h e  h a e m o l y s i s  t e s t  was d o u b t f u l .
The f a i l u r e  t o  r e l a t e  e a c h  s t r a i n  ex am in ed  t o  a  
t y p e  c u l t u r e  r e s u l t e d  i n  a n  a t t e m p t  b e i n g  made t o  d i s ­
c o v e r  t h e  r e l a t i o n s h i p  b e tw e e n  t h e  v a r i o u s  s t r a i n s  
w h ic h  w ere  i s o l a t e d  f ro m  t h e  s i n u s e s .  T h i s  was done 
a s  i n  t h e  p r e v i o u s  i n s t a n c e  u t i l i s i n g  a n t i s e r a  p r e ­
p a r e d  a g a i n s t  s e l e c t e d  s i n u s  s t r a i n s  i n  p l a c e  o f  t h o s e  
a g a i n s t  t h e  t y p e  c u l t u r e .  The r e s u l t s  w ere  t a b u l a t e d  
a n d  a p p e a r  i n  T a b le  1 8 .
TABLE 1 8 .
S t r a i n . S .U . M.M. J . S . I  .R . C .D .
W.G. + + + + +
A .C . + + + +
S .N . + + + + -
J . B . + + + + -
H .R .  1 . + + 1 + -
J . S . + + + - +
S .M . 1 1 . + - - + -
J . G . + - - - -
R . P .  1 0 .3 4 + + - - -
C .D . 1 1 .3 4 + + + + +
1 0 0 .
TABLE 1 8 . ( c o n t in u e d )
S t r a i n . S.M. M.M. J . S . I . R . C .D .
G «D • 3 .3 5 + + + + +
M.M. + + + - -
M. McC. 1 .3 5 - + - + +
I . R .  1 . + - - + -
I . R .  1 1 . + - - + -
J  .A . 1 . + - - - +
A . McM. + + - - +
A . McD• *B1 - - - + -
W.G. + + - - +
A .S . + - - wm +
G .D . + + - - -
R .B .M . - - - - -
M.H. 3 .3 5 + - - + -
R .K . + - - - -
R .P .  3 .3 5 - - - - -
J . B .  7 .3 5 + - - - -
D . McN. + - - - +
0 .H . + - - - +
S . i n f r e q u e n s . + + - - +
S . e r y s i p . + + - - -
S . f a e c . + - + - +
S .p y o g e n e s - - + + +
S . e q u l - — - - -
A c o n s i d e r a b l e  g ro u p  a s s o c i a t i o n  was shown am ongst 
t h e s e  o r g a n is m s  and i n  o n ly  a  fe w  i n s t a n c e s  was a  c l e a r  
r e l a t i o n s h i p  e x h i b i t e d  b e tw e e n  t h e  v a r i o u s  s t r a i n s .  
T h e s e  i s o l a t e d  e x a m p le s  w ere  -  
X. J . A .  1• —: C . D •
I I .  J . G . :  R .K . :  J  3  : = S .  M.
I I I .  A. McD. 'B '  = I . R .  1 .
A g g l u t i n a t i o n  t e s t s  w ere  t h e n  c o n d u c t e d .  The 
d i l u t i o n s  u s e d  w e re  1 i n  1 0 0 ,  l  i n  2 0 0 ,  1 i n  400  and 
1 i n  8 0 0  w h ic h  w e re  f o u n d  b y  p r e v i o u s  e x p e r im e n t  t o  b e  
w i t h i n  t h e  t i t r e  o f  t h e  v a r i o u s  a n t i s e r a  b u t  o t h e r w i s e  
t h e  t e c h n i q u e  was s t a n d a r d .  The r e s u l t s  w e re  t a b u l a t e d ,  
n u m e r a l s  u p  t o  4  b e i n g  u s e d  t o  i n d i c a t e  t h e  d i l u t i o n  a t  
w h ic h  a g g l u t i n a t i o n  was o c c u r r i n g .
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The t y p e  c u l t u r e s ,  on t h e s e  t e s t s ,  w ere  c a p a b l e  o f  
d i f f e r e n t i a t i o n  w i t h  t h e  e x c e p t i o n  o f  S . s a l i v a r i u s .
I n  2  I n s t a n c e s  ( S . e r y s i p e l a t o s u s  and  S . e q u i )  t h e s e  
t e s t s  a p p e a r e d  t o  g i v e  a  c l e a r  l i n e  o f  d e m a r c a t i o n  b u t  
i n  o t h e r  3 ( S .p y o g e n e s ,  S . f a e c a l i s  and  S . i n f r e q u e n s )  
t h e  com plem en t f i x a t i o n  t e s t s  a l lo w e d  a  w ide  r e l a t i o n ­
s h i p  w h ic h  was a n n u l l e d  b y  t h e  a g g l u t i n a t i o n  t e s t .
I t  was i n t e r e s t i n g  t o  n o t e  t h a t  S .p y o g e n e s  and 
S . f a e c a l i s  w e re  i n d i s t i n c t l y  s e p a r a t e d .  The s e r o ­
l o g i c a l  r e a c t i o n s  o f  S . s a l i v a r i u s  w e re  g e n e r a l  and  
n o n - s p e c i f i c .
Of t h e  o t h e r  s t r a i n s  o f  s t r e p t o c o c c i  w h ic h  w ere  
e x a m in e d  i n  a  s i m i l a r  m a n n e r ,  tw o w h ic h  w ere  r e c o v e r e d  
f ro m  s i n u s e s  and w ere  s i m i l a r  o n  m o r p h o l o g i c a l  and 
c u l t u r a l  g r o u n d s  w e re  c o n s i s t e n t  i n  t h e i r  r e a c t i o n s .  
T h e se  s t r a i n s  w ere  M.M. 1 1 .3 4  and  D.McH. 6 .3 5  and 
c o r r e s p o n d e d  r e s p e c t i v e l y  w i t h  S .p y o g e n e s  an d  S . e r y s i p ­
e l a t o s u s .  O n ly  one  o t h e r  s t r a i n ,  r e c o v e r e d  f ro m  a  
t h r o a t  i n  h e a l t h  a n d  s i t u a t e d  i n  g ro u p  I I I ,  was c l e a r l y  
d e m a r c a t e d .  T h i s  was s t r a i n  R.B»M. w h ic h  c o r r e s p o n d e d  
w i t h  S . e r y s i p e l a t o s u s .  The r e m a i n d e r  o f  t h e  o r g a n is m s  
e x a m in e d  a p p e a r e d  t o  l a c k  s p e c i f i c  c h a r a c t e r s  and 
b e y o n d  b e i n g  a b l e  t o  s a y  t h a t  a  c l o s e  r e l a t i o n s h i p  
e x i s t e d  b e tw e e n  th em  and  o t h e r  members o f  t h e  g ro u p  
S .  h a e m o l y t i c u s , was i m p o s s i b l e  o n  t h e i r  r e a c t i o n .
C o n f u s io n  o c c u r r e d  i n  some i n s t a n c e s  w h ere  a  
s t r a i n /
s t r a i n  r e l a t e d  t o  t h e  g r o u p  S .  h a e m o l y t i c u s  on one t e s t  
was m ore  c l o s e l y  a l l i e d  t o  g ro u p  S . f a e c a l i s  on  a n o t h e r  
and  v i c e  v e r s a .
I n  v ie w  o f  t h e  i n a b i l i t y  o f  t h e  p r e c e d i n g  t e s t s  
t o  d i f f e r e n t i a t e  t h e  v a r i o u s  s t r a i n s  o f  s t r e p t o c o c c i  
w h ic h  w ere  r e c o v e r e d  f ro m  t h e  s in u s e s  ab s o r p t i o n  - a g g l u t ­
i n i n  t e s t s  w ere  c a r r i e d  o u t  am o n g st t h e  6 s t r a i n s  
a g a i n s t  w h ic h  a n t i s e r a  h a d  b e e n  p r e p a r e d .  T he  r e s u l t s  
w e re  e n t i r e l y  n e g a t i v e  e a c h  a n t i g e n  b e i n g  c a p a b l e  o f  
a b s o r b i n g  t h e  a g g l u t i n i n  p r e s e n t  i n  t h e  a n t i s e r a  
a g a i n s t  w h ich  i t  was b e i n g  t e s t e d .
The l a c k  o f  s p e c i f i c i t y  am ongst t h e s e  s i n u s  
s t r a i n s  was t h o u g h t  t o  b e  d u e  t o  t h e i r  a v i r u l e n t  n a t u r e ,  
a  f e a t u r e  w h ich  was s u s p e c t e d  f ro m  t h e  a lm o s t  e x c l u s i v e  
a p p e a r a n c e  o f  a  c o lo n y  f o rm  on c u l t u r e  w h ic h  c o i n c i d e d  
w i t h  t h e  ’ smooth* fo rm  d e s c r i b e d  b y  Cowan. V a r i a n t s  
o n  t h i s  c o lo n y  fo rm  w ere  r a r e  b u t  o c c u r r e d  on 3 o c c a s ­
i o n s  .  I n  one o f  th e m  t h e  * rough* v a r i a n t  was v i r u l e n t  
on i n j e c t i o n  i n t o  a  mouse w h e re a s  t h e  c o lo n y  e x h i b i t i n g  
t h e  m ore  common 'sm o o th *  f e a t u r e s  was a v i r u l e n t .
I t  a p p e a r e d  t h a t  t h e  s i n u s e s  w e re  i n f e c t e d  w i th  
s t r e p t o c o c c i  l a r g e l y  b e l o n g i n g  t o  t h e  g r o u p  S .  haem o­
l y t i c u s  and  t h e r e f o r e  p o t e n t i a l l y  p a t h o g e n i c ,  a l t h o u g h  
t h e i r  a p p e a r a n c e  o n  c u l t u r e  and t h e i r  r e a c t i o n  on 
t e s t i n g  i n d i c a t e d  t h a t  t h e i r  p a t h o g e n i c  pow er was lo w .
OTHER ORGANISMS IH ASSOCIATION WITH STREPTOGOOCI
H i t h e r t o  m e n t io n e d  o n l y  i n  p a s s i n g ,  o rg a n ism s  
o t h e r  t h a n  s t r e p t o c o c c i  w ere  r e c o v e r e d  f ro m  t h e  s i n u s e s  
w h ic h  w e re  i n v e s t i g a t e d .  T h e se  w ere  m a in ly  v a r i e t i e s  
o f  s t a p h y l o c o c c i  and  d i p h t h e r o i d  h a c i l l i  w i t h  a  few  
c o l i f o r m  b a c i l l i  and  3ome o t h e r s  w h ic h  i t  was fo u n d  
i m p o s s i b l e  t o  n am e . G ro s s  s t a t i s t i c s  r e v e a l e d  t h a t  
t h e s e  o r g a n i s m s  w e re  r e c o v e r e d  i n  t h e  f o l l o w i n g  num bers
S t a p h y l o c o c c i  .......................  86
D i p h t h e r o i d  b a c i l l i  . . . .  21
C o l i f o r m  b a c i l l i  .............  6
O t h e r s  .........................................  5
W h i l s t  t h e s e  b a c t e r i a  w ere  n o t  made t h e  s u b j e c t  
o f  a n  i n v e s t i g a t i o n  s o  d e t a i l e d  a s  t h a t  i n  t h e  c a s e  
o f  t h e  s t r e p t o c o c c i ,  s t e p s  w e re  t a k e n  to w a r d s  e s t a b l i s h  
i n g  a  p a r t i c u l a r  i d e n t i t y  i n  many i n s t a n c e s .
S t a p h y l o c o c c i ,  t h e  l a r g e s t  g r o u p ,  w ere  s u b j e c t e d  
t o  t h e  f o l l o w i n g  t e s t s .
( I )  The c o l o u r  o f  t h e  c o l o n i e s  g row n on a n  o r d i n a r y  
a g a r  p l a t e  f o r  24  h o u r s  a t  3 7 °C .  was n o t e d  i n  
a l l  i n s t a n c e s .
( I I )  S e v e r a l  s t r a i n s  w e re  ex am in ed  b i o c h e m i c a l l y ,  
u t i l i s i n g  a  r a n g e  o f  s u g a r s  and  g l u e o s I d e s  
s i m i l a r  t o  t h a t  i n  t h e  c a s e  o f  t h e  s t r e p t o c o c c i
( I I I )  A fe w  s t r a i n s  w e re  t e s t e d  f o r  v i r u l e n c e ,  b y  
i n j e c t i n g /
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i n j e o t i n g  0 . 5  c c .  o f  a  24 h o u r  b r o t h  c u l t u r e  
i n t o  a  mouse ( i n t r a p e r i t o n e a l l y ) .
The f i r s t  t e s t  r e v e a l e d  t h a t  t h e r e  w ere  20 s t r a i n s  
o f  s t a p h y l o c o c c u s  a u r e u s ,  05 s t r a i n s  o f  s t a p h ,  a l b u s  
and  1 s t r a i n  o f  s t a p h ,  c i t r e u s . A ck n o w led g in g  t h e  
g e n e r a l  o p i n i o n  t h a t  s t a p h ,  a u r e u s  i s  t h e  m ost p a t h o ­
g e n i c  w i t h  s t a p h ,  a l b u s  a s  a  v e r y  f e e b l e  p a t h o g e n i c  
and  s t a p h ,  c i t r e u s  a  n o n - p a t h o g e n i c  s a p r o p h y t e ,  i t  was 
i n f e r r e d  t h a t  t h e  m a j o r i t y  o f  t h e  s i n u s e s  w ere  i n f e c t e d  
w i t h  s t r a i n s  p o t e n t i a l l y  p a t h o g e n i c .  The r e l a t i v e  i n ­
c i d e n c e  o f  a u r e u s  t o  a l b u s  s t r a i n s  m o d i f i e d  t h i s  i n ­
f e r e n c e  b y  i n d i c a t i n g  t h a t  t h e  p a t h o g e n i c i t y  was o f  a  
lo w  o r d e r .  The m arked  r a r i t y  o f  s t r a i n s  c l a s s i f i e d  a s  
s t a p h ,  c i t r e u s  was o f  i n t e r e s t ,  i t  b e i n g  e x p e c t e d  t h a t  
a  v a r i e t y  w h ic h  a b o u n d s  on th e  s k i n  s u r f a c e  w o u ld  be  
p r e s e n t  i n  a  g r e a t e r  i n c i d e n c e .
S t r a i n s  e x am in ed  u n d e r  t h e  s e c o n d  h e a d i n g  w ere  
e l e v e n  i n  n u m b e r .  H e re  t h e  w ide  f e r m e n t a t i v e  pow ers  
o f  t h e  s t a p h y l o c o c c i  n e c e s s i t a t e d  t h e  a d o p t i o n  o f  a  
c l a s s i f i c a t i o n  o u t l i n e d  i n  t h e  M .R .O 's  S y s te m  o f  B a c t ­
e r i o l o g y .  U t i l i s i n g  m a n n i t e  f e r m e n t a t i o n  a s  t h e  d i f f e r ­
e n t i a l  f a c t o r  and  n e g l e c t i n g  c o lo n y  p i g m e n t a t i o n  t h i s  
m e th o d  d e l i n e a t e s  f o u r  v a r i e t i e s  o f  s t a p h y l o c o c c i »
(1 )  P y o g e n i c .  (2 )  S k i n .  ( 3 )  S c u r f  A and  ( 4 )  S c u r f  B .
Prom  t h e  e l e v e n  s t r a i n s  exam ined  9 w ere  'p y o g e n i c '  
and  two w e re  ' s k i n ' .  I n t r o d u c i n g  t h e  p r e v i o u s l y  n o te d  
f e a t u r e  o f  p i g m e n t a t i o n  t h e  'p y o g e n i c '  s t r a i n s  w ere  
' a l b u s ' /
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’ a lb u s *  i n  6 i n s t a n c e s  and ' a u r e u s ’ i n  t h r e e  an d  th e  
' s k i n '  s t r a i n s  w ere  'a u r e u s *  i n  one  i n s t a n c e  and  ' a l b u s '  
i n  t h e  o t h e r .  I n  t h i s  l a t t e r  r e s p e c t  a  l o s s  o f  v i r u ­
l e n c e  w o u ld  a c c o u n t  f o r  t h e  p r e s e n c e  o f  a n  a u r e u s  s t r a i n  
w h ic h  d i d  n o t  f e r m e n t  m a n n i t e .  From  t h e s e  t e s t s  i t  was 
f e l t  t h a t  t h e  m a j o r i t y  o f  t h e  s t r a i n s  i s o l a t e d  w ere  
p o t e n t i a l  p a th o g e n s  i n  v ie w  o f  t h e  h i g h  p e r c e n t a g e  
c l a s s i f i e d  a s  ' p y o g e n i c '  i n  a  n o n - s e l e c t e d  s a m p le .
The t h i r d  t e s t  was a p p l i e d  t o  8 s t r a i n s ,  t h r e e  o f  
w h ic h  w e re  ' a u r e u s '  and  t h e  r e m a in d e r  ' a l b u s '  on  t h e  
p i g m e n t a t i o n  t e s t  (o n e  o f  t h e  l a t t e r  was 'p y o g e n i c '  
b i o c h e m i c a l l y ) . None o f  t h e s e  e i g h t  s t r a i n s  t e s t e d  
w ere  v i r u l e n t  b i o l o g i c a l l y .  The a n im a l s  u s e d  w ere  m ice  
a s  r a b b i t s  w ere  n o t  a v a i l a b l e  f o r  t h i s  t e s t  d e s p i t e  
t h e i r  known g r e a t e r  s u i t a b i l i t y .
From an  a g g r e g a t e  o f  a l l  t h e  f e a t u r e s  i t  was c o n ­
c l u d e d  t h a t  t h e  s i n u s e s  w ere  l a r g e l y  i n f e c t e d  b y  p o t e n t ­
i a l l y  p a t h o g e n i o  s t a p h y l o c o c c i  b u t  t h a t  t h i s  p o w er  was 
v e r y  lo w .
The n e x t  l a r g e s t  g ro u p  o f  o r g a n i s m s  i s o l a t e d  w ere  
t h e  d i p h t h e r o i d  b a c i l l i  w h e re  2 1  s t r a i n s  w ere  i s o l a t e d  
i n  p u r e  c u l t u r e .  The d i f f e r e n t i a l  f e a t u r e s  u t i l i s e d  
h e r e  w e re :
( I )  M o r p h o l o g i c a l j  t h e  a p p e a r a n c e  o f  a  2 4  h o u r
o
a e r o b i c  g ro w th  a t  37 C . b o t h  o n  a n  o r d i n a r y  A g ar  
p l a t e  and  on L o e f f l e r * s  s e ru m .
( I I )  T he  a p p e a r a n c e  o f  t h e  b a c i l l i  i n  t h e s e  c o l o n i e s  
w hen s t a i n e d  b y  G ram s ' and P u g h ' s  m e th o d s .
( I I I ) /
1 0 9 .
( I I I )  The B i o c h e m ic a l  f e a t u r e s  o v e r  t h e  same r a n g e  o f  
s u g a r s  a s  t h e  s t a p h y l o c o c c i  and  t h e  s t r e p t o c o c c i  
and
(IV ) The v i r u l e n c e  i n  m ic e  u t i l i s i n g  q u a n t i t i e s  a s  
b e f o r e .
U n f o r t u n a t e l y  t h e s e  o r g a n is m s  p r o v e d  more d i v e r s e  
i n  t h e i r  c h a r a c t e r i s t i c s  t h a n  any o f  t h e  o t h e r s  r e ­
c o v e r e d .  F i n a l l y  f ro m  t h e  d a t a  o f  s e c t i o n  (1 )  and  (2 )  
a b o v e ,  19 s t r a i n s  w e re  d i v i d e d  i n t o  6 g r o u p s  a s  f o l l o w s : -  
G roup  I .
One e x a m p l e . .  C i r c u l a r  sm o o th  s u r f a c e ,  1 mm. 
d i a m e t e r  c o l o n i e s  on  L o e f f l e r s  m edium . A s i m i l a r  
g r o w th  w i t h  a  r o u g h  s u r f a c e  on  o r d i n a r y  a g a r .  T y p i c a l  
C h in e s e  l e t t e r  a r r a n g e m e n t ,  o f  Gram P o s i t i v e  B a c i l l i  
w h ic h  w e re  s t a i n e d  u n i f o r m l y  b y  P u g h 's  s t a i n  w i t h  t h e  
e x c e p t i o n  o f  a  c l e a r  c e n t r a l  s e p tu m .
G ro u p  I I .
Two e x a m p le s .  L o e f f l e r :  C i r c u l a r  i r r e g u l a r
e d g e d  r o u g h  s u r f a c e  c o l o n i e s  1 mm. d i a m e t e r ;  O r d i n a r y  
a g a r :  s m a l l  p i n  p o i n t  c o l o n i e s .  Gram p o s i t i v e :  P u g h s :
medium s i z e  u n i f o r m l y  s t a i n i n g  r o d s .
G roup  I I I .
Two e x a m p le s .  L o e f f l e r :  L a r g e ,  f l a t ,  s h i n y
c o l o n i e s .  O r d i n a r y  a g a r i  A s i m i l a r  g ro w th  w i t h  i r r e g ­
u l a r  e d g e s .  Gram p o s i t i v e .  P u g h s :  S m a ll  u n i f o r m l y
s t a i n i n g  b a c i l l i .
G roup  I V . /
G roup I V .
L o e f f l e r .  S h i n y ,  o p a q u e ,  co n v e x  u p  c o l o n i e s  
1 mm. d i a m e t e r .  O r d i n a r y  a g a r :  A s i m i l a r  b u t  l e s s
l u x u r i a n t  g r o w t h .  Gram p o s i t i v e .  P u g h s :  G e n e r a l l y
s m a l l  u n i f o r m l y  s t a i n i n g  r o d s  w i t h  p le o m o rp h ic  fo rm s  
e x h i b i t i n g  g r a n u l a r  m a rk in g  and  o c c a s i o n a l  B i p o l a r  
s t a i n i n g .
G ro u p  V .
L o e f f l e r :  L a r g e  i r r e g u l a r l y  c i r c u l a r  f l a t ,
s h i n y  c o l o n i e s ,  n a p l e s  w h i t e  i n  c o l o u r :  O r d in a r y  a g a r  
A s i m i l a r  b u t  l e s s  l u x u r i a n t  g r o w t h .  Gram p o s i t i v e .  
P u g h s :  L a rg e  u n i f o r m l y  s t a i n e d  b a c i l l i  w i t h  a  few
m a r k e d ly  g r a n u l a r  v a r i a n t s .
G roup  V I .
L o e f f l e r :  S m a l l  w h i t e  s t r i n g y  c o l o n i e s .
O r d i n a r y  a g a r :  s i m i l a r  b u t  l e s s  l u x u r i a n t  g r o w t h s .
Gram p o s i t i v e .  P u g h s :  S m a l l  s l i g h t l y  c u r v e d  b a c i l l i
u n i f o r m l y  s t a i n e d .
I t  w i l l  b e  n o t e d  t h a t  o n ly  19 s t r a i n s  w ere  th u s  
c l a s s i f i e d .  The tw o  r e m a i n in g  w e re  i n s u f f i c i e n t l y  
e x a m in e d  t o  a d m i t  o f  t h i s  d i f f e r e n t i a t i o n .
The b i o c h e m i c a l  f e a t u r e s  w ere  a s c e r t a i n e d  i n  
t h i r t e e n  o f  t h e  n i n e t e e n  s t r a i n s  g r o u p e d  ab o v e  and  
w hen r e l a t e d  t o  t h e  m o r p h o l o g i c a l  an d  c u l t u r a l  c h a r ­
a c t e r i s t i c s  g a v e  t h e  f o l l o w i n g  r e s u l t s .
G roup  I .
The o r g a n i s m  w h ic h  g a v e  t h e s e  f e a t u r e s  was 
0 .  H o ffm a n n .
G roup  I I . /
G roup I I .
E ach  o f  t h e  two s t r a i n s  g a v e  d i f f e r e n t  f e r ­
m e n t a t i o n  r e a c t i o n s .
G roup  I I I .
S i m i l a r  t o  G roup I I . One o f  t h e  s t r a i n s  f e r ­
m e n te d  s a c c h a r o s e  w h e re a s  t h e  o t h e r  d i d  n o t .
G roup  IV .
C o n ta in e d  a  n um ber  o f  d i f f e r e n t  b i o c h e m i c a l  
r e s u l t s  o n l y  tw o s t r a i n s  b e i n g  s i m i l a r .
G roup  V .
4  s t r a i n s  g i v i n g  r i s e  t o  tw o  p a i r s  s i m i l a r  
b i o c h e m i c a l l y .
The s t r a i n s  i n  G roup  VT w ere  n o t  ex a m in e d  b i o ­
c h e m i c a l l y .
The f e a t u r e s  a d o p te d  f o r  c l a s s i f i c a t i o n  w ere  
t h o s e  s u g g e s t e d  i n  T o p le y  a n d  W i ls o n 1s  P r i n c i p l e s  o f  
B a c t e r i o l o g y  and  im m u n ity  r e s u l t i n g  i n  t h e  e x a c t  
d e f i n i t i o n  o f  one  s t r a i n  o n l y .  I n  v ie w  o f  t h i s ,  r e ­
c o u r s e  w as h a d  t o  t h e  g r o u p s  s u g g e s t e d  b y  Andrewes 
(M .R .C . M onograph  1923) r e s u l t i n g  i n  tw o  o f  t h e  s in u s  
s t r a i n s  f a l l i n g  I n t o  h i s  s u g g e s t e d  G roup  V an d  G roup  VT. 
The f e r m e n t a t i v e  f e a t u r e s  o f  t h e  v a r i o u s  s t r a i n s  exam ­
i n e d  a r e  shown i n  t h e  a c c o m p an y in g  T a b l e : -
1 1 2 .
T A B L E  2 0 .
REACTIONS IN H IS S ' SERUM WATER.
S t r a i n  N o . L a c t . S a c o . R a f . I n u l i n S a l . Mann. M a lt G lu o . G l y c . L i t  .M i lk
I . A - - - - - A A - S L .A .
I I . A A - - - - A A - S L .A .
I I I . - - - - - - A A - S L .A .
IX . A A - - - - A A - SL .A .
X I . A - - - - - A A - -
X I I . A - - - - - A A - -
XIV. A - - - A - A A A -
XV. A - - - - - A A A -
X V II. A A - - - - A A - A
X V III . A - A A - - A A - -
XX. A - - - A - A A A -
XXI. A - " • * A A A
'
A c o n c l u s i o n  was fo rm e d  t h a t  t h e  d i p h t h e r o i d  
b a c i l l i  i n f e c t i n g  t h e  s i n u s e s  w ere  d i f f e r e n t  i n  t h e i r  
r e a c t i o n  f ro m  t h e  v a r i o u s  s t r a i n s  r e c o r d e d  i n  t h e  
l i t e r a t u r e .
The f o r e g o i n g  d e t a i l s  w e re  o f  a c a d e m ic  i n t e r e s t  
o n ly  b u t  t h e  v i r u l e n c e  t e s t ,  u t i l i s i n g  m ice  a s  b e f o r e ,  
was o f  p r a c t i c a l  i m p o r t a n c e  and  t h e  r e s u l t s  showed t h a t  
o f  e i g h t  u n s e l e c t e d  s t r a i n s ,  n o n e  w ere  v i r u l e n t .  I t  
was c o n c lu d e d  t h e r e f o r e  on  t h e s e  r e s u l t s  t h a t  t h e  
s i n u s e s  w e re  i n f e c t e d  b y  a  s e r i e s  o f  d i p h t h e r o i d  b a c ­
i l l i ,  i n c l u d i n g  C . H offm ann  b u t  t h a t  t h e s e  w ere  e i t h e r  
s a p r o p h y t i c  o r  o f  lo w  p a t h o g e n i c  p o w e r .  T h e i r  r o l e  
w i t h i n  t h e  t i s s u e s  o f  t h e  h o s t  w i l l  b e  m ore  f u l l y  d i s ­
c u s s e d  I n  a  s u c c e e d i n g  c h a p t e r .
The t h i r d  g r o u p  o f  o r g a n i s m s  i s o l a t e d ,  much s m a l l e r  
t h a n  e i t h e r  o f  t h e  f o r e g o i n g ,  c o m p r is e d  t h e  C o l i f o r m  
b a c i l l i .  T h e se  w e re  6 i n  num ber and w e re  s u b j e c t e d  t o  
t h e  r o u t i n e  b i o c h e m i c a l  l a b o r a t o r y  t e s t s  f o r  o r g a n is m s  
o f  t h i s  g r o u p .  So t e s t e d  t h e y  w e re :
( I ) ) B .  p n eu m o n iae  ( F r i e d l a n d e r )
( I I ) )  N . S . 1 0 / 3 3 .  B .  N e a p o l i t a n u s .  (Em m erich)
( I I I )  j B .  r h i n o s c l e r o m a t i s .
( IV )  M .L .1 0 /3 4  B .  p r o t e u s .  v u l g a r i s .
(V) D .M c N .3 /3 4 .  B . N e a p o l i t a n u s . (Em m erich)
(V I)  M.McV.1 2 /3 4  B .  N e a p o l i t a n u s .  (Em m erich)
A l l  o f  th em  w ere  r e c o v e r e d  f ro m  l e s i o n s  o p e n in g
u p o n /
u p o n  t h e  a b d o m in a l  w a l l ,  u p p e r  t h i g h  o r  b u t t o c k s .  I n  
one i n s t a n c e  a  f a e c a l  f i s t u l a  was f o r m in g  and  i n  a n o t h e r  
t h e y  w ere  r e c o v e r e d  f ro m  a  h e a l i n g  a p p e n d ic e c to m y  w ound. 
A f e a t u r e  o f  n o t e  was t h e i r  r e m a r k a b le  s c a r c i t y .
F i n a l l y  t h e r e  w ere  t h e  o r g a n is m s  i s o l a t e d  b u t  t in -  
i d e n t i f i e d .  They w ere  5 i n  num ber and  p r e s e n t e d  t h e  
f o l l o w i n g  f e a t u r e s .
S e r i e s  I .
A s m a l l  Gram p o s i t i v e  b a c i l l u s ,  w h ic h  g rew  
s p a r i n g l y  u n d e r  a e r o b i c  and a n a e r o b i c  c o n d i t i o n s  on 
o r d i n a r y  m e d ia ,  p ro d u c e d  a  s l i g h t  b u t  u n i f o r m  t u r b i d i t y  
on o r d i n a r y  b r o t h  and  g re w  s p a r i n g l y  i n  b l o o d  a g a r  
p l a t e s  w i t h o u t  a n y  a c t i o n  on  t h e  c o r p u s c l e s ,  was r e ­
c o v e r e d  i n  3 i n s t a n c e s .  One s t r a i n  w as f ro m  a  h e a l i n g  
s i n u s  and  was p r e s e n t  i n  a s s o c i a t i o n  w i t h ‘ a  fe w  s t r e p t o ­
c o c c i .  The o t h e r  tw o w ere  f ro m  s i n u s e s  v e r y  e a r l y  i n  
t h e i r  c o u r s e  and w e re  o b t a i n e d  i n  p u r e  c u l t u r e .  T e s t s  
o n  s u g a r  r a n g e s  s u i t a b l e  f o r  C o l i f o r m  b a c i l l i  o r  
s t r e p t o c o c c i  f a i l e d  t o  r e v e a l  any  f e r m e n t a t i v e  p o w e r s .  
T hey  d i d  n o t  grow  on McConkeys a g a r .  I n  two I n s t a n c e s  
t h e y  w e re  t e s t e d  f o r  v i r u l e n c e  i n  m ice  and  fo u n d  a v l r u -  
l e n t .
S e r i e s  I I .
The o t h e r  tw o  e x a m p le s  w e re  Gram p o s i t i v e  
d i p l o c o c c l ,  l a n c e o l a t e  i n  s h a p e ,  c a p s u l a t e d  and  p r o ­
d u c i n g  a  h a e m o l y s i s  o n  b lo o d  a g a r  p l a t e s . One g rew  
i n  t h e  p r e s e n c e  o f  b i l e  and  f e r m e n te d  l n u l i n  b u t  t h e  
a b s e n c e /
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a b s e n c e  o f  a  v i r u l e n c e  t e s t  made i t  i m p o s s i b l e  t o  c a l l  
t h e  o r g a n is m  a  p n e u m o c o c c u s . S u b s e q u e n t  a t t e m p t s  t o  
r e c o v e r  t h i 3  o rg a n is m  f a i l e d .
The o t h e r  d i d  n o t  grow  o n  b i l e  and was s o  f r i a b l e  
t h a t  i t  d i e d  o u t  i n  3 g e n e r a t i o n s  o f  c u l t u r e .  I t  grew  
b o t h  a e r o b i c a l l y  and a n a e r o b i c a l l y  a n d  was r e c o v e r e d  
on s e v e r a l  o c c a s i o n s .  I t  a p p e a r e d  t o  h a v e  n o  f e r m e n t ­
a t i v e  pow er on  s u g a r s  and was a v i r u l e n t  w hen i n j e c t e d  
i n t o  a  m o u se .
T h a t  i s ,  t h e  s i n u s e s  i n v e s t i g a t e d  w ere  o p en  t o  a  
s e c o n d a r y  i n f e c t i o n  by o r g a n is m s  o t h e r  t h a n  s t r e p t o -  
c o o c i  b u t  when t h e s e  o r g a n is m s  w ere  i n v e s t i g a t e d  
b a c t e r i o l o g i c a l l y  t h e y  w ere  f o u n d  t o  b e  o f  low  p a t h o ­
g e n i c  p o w er  w i t h  t h e  e x c e p t i o n  o f  t h e  c o l i f o r m  b a c i l l i .
An a t t e m p t  made t o  d i s c o v e r  w h ic h  o r g a n is m  was 
m o s t  commonly p r e s e n t ,  and  t h e  r e s u l t s  o f  100 m i c r o ­
s c o p i c  e x a m i n a t i o n s  o f  s i n u s  e x u d a t e s  w e re  c o l l e c t e d .  
T h e se  r e s u l t s  w e re  t a b u l a t e d  ( T a b le  21)  sh o w in g  t h a t  
t h e  m o st  common o rg a n is m  a n d  t h a t  p r e s e n t  i n  g r e a t e s t  
n u m b ers  i n  t h e  d i s c h a r g e  was t h e  s t r e p t o c o c c u s ,  b e i n g  
f o l l o w e d  b y  s t a p h y l o c o c c i  and  f i n a l l y  d i p h t h e r o i d  
b a c i l l i .  I t  was a l s o  n o t e d  t h a t  a  s e c o n d a r y  i n f e c t i o n  
w as p r e s e n t  m i c r o s c o p i c a l l y  i n  t h e  v a s t  m a j o r i t y  o f  
c a s e s  i n d i c a t i n g  t h a t  i t  was n o t  a  v e r y  m in o r  f e a t u r e  
r e c o v e r e d  o n ly  a s  a  r e s u l t  o f  c a r e f u l  c u l t u r e  o f  t h e  
p u s  f ro m  t h e  s i n u s e s .  A n o th e r  f e a t u r e  was t h e  i n ­
a b i l i t y ,  w i t h  one  e x c e p t i o n ,  t o  d i s c e r n  t u b e r c l e  
b a c i l l i /
b a c i l l i  m i c r o s c o p i c a l l y  a l t h o u g h  t h e y  w ere  r e c o v e r e d  
b i o l o g i c a l l y  i n  many i n s t a n c e s .  L a s t l y  t h e  n u m b er  58 
r e f e r r i n g  t o  s t r e p t o c o c c i  d o e s  n o t  i n d i c a t e  t h a t  i n  t h e  
m a j o r i t y  o f  i n s t a n c e s  when t h e y  w e re  s e e n  t h e y  w ere  
p r e s e n t  i n  a  d e g r e e  much g r e a t e r  t h a n  o c c u r r e d  w i t h  any  
o f  t h e  o t h e r  o r g a n i s m s .
T A B L E  2 1 .
N o . o f  E x a m in a t io n s  ..................................................................  100
N o .  sh o w in g  s e c o n d a r y  i n f e c t i o n  m i c r o s c o p i c a l l y  77 
N o . o f  o c c a s i o n s  on  w h ic h  O r g s .  w e re  s e e n J -
I .  S t a p h y l o c o c c i  ............................ 31
I I .  S t r e p t o c o c c i  ............................ 58
I I I .  D i p h t h e r o i d  B a c i l l i  ............  6
I V .  O t h e r s  .............................................  2
V . T u b e r c l e  B a c i l l i  .................. 1
Some a t t e n t i o n  was a l s o  p a i d  t o  t h e  c y t o l o g y  o f  
t h e  d i s c h a r g e ,  and i t  was n o t e d  t h a t  i n  t h e  m a j o r i t y  
o f  i n s t a n c e s  t h i s  r e s e m b le d  t h a t  o f  a n  a c u t e  i n f l a m ­
m a to ry  p r o o e s s .  I n  f a c t ,  o v e r  a  s e r i e s  o f  e x a m in a t io n s  
o f  any  p a r t i c u l a r  s i n u s  i t  was n o t e d  r e p e a t e d l y  t h a t ,  
a s  a  s e c o n d a r y  i n f e c t i o n  a p p e a r e d ,  t h e  d i s c h a r g e  l o s t  
i t s  t u b e r c u l o u s  c h a r a c t e r  g r a d u a l l y .  I n  c a s e s  w h e re  
t h i s  i n f e c t i o n  was b y  s t a p h y l o c o c c i  o r  d i p h t h e r o i d  
b a c i l l i  t h i s  f e a t u r e  was o f t e n  n o t  m ark ed  a l t h o u g h  
p r e s e n t  t o  some d e g r e e  b u t  i n  a l m o s t  e a c h  i n s t a n c e  
w h ere  a  s t r e p t o c o o c u s  was r e c o v e r e d  i t  was a  m arked  
f e a t u r e .  An e x am p le  o f  s u c h  a n  o c c u r r e n c e  was s e l e c t e d  
and  i s  s e e n  i n  T a b le  2 2 . .
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TIME OF EXAMINATION IN MONTHS AND ORGANISMS RECOVERED.
Name Age S i t e  o f  D ie .
o n s e t " s r  
S in u s
I . L .  C 
R .K . C.
CV .4-7  
CV.7 D V .l
25/  2/35
6 /  2/34
P . P .  (5 C V .4-7 9 /  2/33
J . S .  C CV.6-DV.1 ?
J . 3 .  0 C V .4-6 32
P .O .  0 D V . l , 2 , 3 . I V  6/34
I . R .  C. DV.5-10 1929/30
W.McD.C D V .4-6 1930
M.G. 0 . DV.12 L V . l . 1/34
Do. C. Do. 30/  4/35
A.McM.C DV.10 L V .l 2 1 /  4 /3 3
J.M cB.O DV.12 L V . l  
&  2 .
28/ 11/33
N .S .  C. 
D.M. C.
DV.12 L V . l  
& 2 .
L V .1 -5
8 /  9 /3 3
23/  6/31 
9 /  6/31
N .S .  C. l v . 3 - 5 7 /  1 / 3 1
A .G . C. L .V .4 2 7 /  2/33
A.lficN.C LV.4 1 /  5 /3 3
H .R . C. L V .3 -4 1 5 / 1 1 / 3 2
J . S .  C. L V .4 -5 14/ 12/34
M .L. C. L V .2 -3 1 0 /3 4
u . u .  c . S a c r o ­
i l i a c .
1930
c . Do.
D.McN.C Do. 2 / l l / 31
Do. C Do. 6 /  8/32
J . B. 0 • 
P .A .  0 .
Sacrum
LV3-5
1 1 /1 0 /3 4
9 / 3 0 .
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♦ 5 t r
B. Pro
.A ib
*q
o h
.
aps
♦ S t
S t r e p
t e r
aph
l i e
te u  
• A1 
?
i 1 6
ta jh .A
A l t
Alti
(*
* 
s  V 
b .
Lb.
.(P|)
lb )
u lg
8 10
S t
*Di
aph,
Dh.
♦ S ta p
DLph
♦ S o re  o s .
i . A l
A l l
-11 -1 2
A lb . ( P )
♦ S t . A l b .  
S t r e p s
B.Hae n.
-18
♦ S t  A lb  
.Haem 
Lph. (
♦ S t r e p s
(non
♦ S ta
S t r
♦ S ta p h  
C o l i
21
*
3 t e r i
. S t r e p .
Jnnam
Dh. A] 
eps
♦ S t ,
24
*
l e
ed )
♦S
s-tl
t j a p h .A lb .  
, r e p s .  (B)
3 b .
haem)
X
S tire p s
A lb
(no
A lp  
fo rm
♦<;
2 y e a r s  & o v e r .
♦ C a p s u la t e d  C o c c i .
♦ S t a p h .A l b .
S t r e p . ( N o n  h a e m .)  
♦ S t e r i l e .
♦ S t r e p s . i ) D o . i i ) S . A n g i n o s u s
♦ i )B .H a e m .
♦ i ) B .  i i )  B.Haem. 
S t a p h  A lb .
♦ S t r e p s  (B)
♦ S t r e p s ( ? ) D ip h .B .  (2)
, c u l t u r e d )
♦ S t a p h .A l b .
S t r e p s . I  &  I I  B.Haem.
S t a p h .A l b .  ♦ S t r e p . ( ? )  
♦ D ip h .  ♦ S t r e p  1 0 /3 4
B.Haem.
S t a p h .A u r .
B . Haem. S t r e p .♦ 1 1 / 3 4 .  
i ta p h
♦ S t r e p s  i ) i i ) n o n  haem . 
♦ S ta p h .  A tlr .
♦ S t r e p s .  B.Haem.
♦ S ta p h .  A lb .
( . (Groin
(
(Rt.Leg
(Thigh
(Groin
The r e a c t i o n  o f  t h e  t i s s u e s  o f  t h e  h o s t  was a l s o  
e s t i m a t e d  f ro m  t h e  d e g r e e  o f  p h a g o c y t o s i s  w h ich  was 
o c c u r r i n g .  I n  a b o u t  30# o f  c a s e s  t h i s  f e a t u r e  was 
p r e s e n t  i n  v a r y i n g  d e g r e e  and g e n e r a l l y  i n  r e s p o n s e  t o  
a n  i n f e c t i o n  b y  s t r e p t o c o c c i .  I n  num erous i n s t a n c e s  
h o w e v e r  t h e  i n v a d i n g  o rg a n is m  seemed t o  h a v e  t h e  u p p e r  
h a n d ,  d e s t r o y i n g  t h e  a t t a c k i n g  c e l l s .  The more g e n e r a l  
l a c k  o f  a n ta g o n i s m  t o  s t a p h y l o c o c c i  and  d i p h t h e r o i d  
b a c i l l i  w as f e l t  t o  u n d e r l i n e  t h e  s a p r o p h y t i c  o r  l o w l y -  
p a t h o g e n i c  r o l e  t h e y  f i l l e d  i n  t h e  s i n u s e s  a s  i n d i c a t e d  
b a c t e r i o l o g i c a l l y  e a r l i e r .
The c o m b i n a t i o n  o f  t h e s e  o rg a n ism s  i n  t h e  s i n u s e s  
was a l s o  o f  i n t e r e s t  and i n  o r d e r  t o  i l l u s t r a t e  t h i s  
p o i n t  e a c h  a r e a  was t a k e n  s e p a r a t e l y .
TABLE S3 -  o p p o s i t e .
The r e s u l t s  o f  e x a m in a t io n s  o f  s i n u s e s  a r i s i n g  
f ro m  t u b e r c u l o s i s  o f  t h e  v e r t e b r a e  w ere  shown i n  T a b le  
23  r e l a t e d  t o  t h e  p e r i o d  o f  t im e  a t  w h ich  t h e  e x a m in a ­
t i o n s  w e re  m ad e .  C l e a r l y  shown was t h e  f a c t  t h a t  t h e  
b u l k  o f  t h e s e  c a s e s  w ere  i n v e s t i g a t e d  a t  p e r i o d s  a ro u n d  
2 y e a r s  o r  m ore  a f t e r  t h e  i n c e p t i o n  o f  t h e  s i n u s  and 
t h a t  t h o s e  e x am in ed  a t  p e r i o d s  e a r l i e r  t h a n  t h i s  
h a r b o u r e d  m a in ly  s t a p h y l o c o c c i  i n  p u r e  c u l t u r e  o r  
s t a p h y l o c o c c i  i n  a s s o c i a t i o n  w i t h  d i p h t h e r o i d  b a c i l l i .  
I n  f o u r  o u t  o f  f o u r t e e n  i n s t a n c e s  s t r e p t o c o c c i  w ere  
r e c o v e r e d /
r e c o v e r e d  i n  p u r e  c u l t u r e  an d  o n ly  i n  tw o  e i n u s e s .
S t a p h y l o c o c c i  w ere  r e c o v e r e d  i n  p u r e  c u l t u r e  i n  
f i v e  i n s t a n c e s  and  o n ly  w i t h i n  t h e  f i r s t  f o u r  m onths  
o f  t h e  c o u r s e  o f  t h e  s i n u s .  One v e r y  e a r l y  e x a m in a t io n  
show ed t h e  s i n u s  t o  b e  f r e e  f ro m  s e c o n d a r y  i n f e c t i o n  
w h e re a s  a n o t h e r  showed t h e  a s s o c i a t i o n  o f  s t a p h y l o c o c c i  
a n d  d i p h t h e r o i d  b a c i l l i .  T h is  c o m b in a t io n  a p p e a r e d  i n  
3 i n s t a n c e s  i n  a l l ,  t h e  o t h e r  two b e i n g  i n  t h e  e i g h t h  
and  n i n t h  m o n th s  o f  t h e  c o u r s e  o f  a  s i n u s .  The a s s o c ­
i a t i o n  o f  s t a p h y l o c o c c i  w i t h  s t r e p t o c o c c i ,  n o n  h aem o - 
l y t i c  I n  c h a r a c t e r ,  a p p e a r e d  f o r  t h e  f i r s t  t im e  i n  t h e  
t w e l f t h  m o n th .  The e x a m in a t io n s  w h ic h  w ere  c o n d u c te d  
l a t e r  show ed m ore e x a m p le s  o f  t h e  p r e s e n c e  o f  s t r e p t o ­
c o c c i ,  m a in ly  B . h a e m o l y t i c  i n  p u r e  c u l t u r e ,  o f  s t a p h y ­
l o c o c c i  i n  a s s o c i a t i o n  w i t h  s t r e p t o c o c c i  ( a g a i n  m a in ly  
B .  h a e m o l y t i c )  and  f e w e r  e x am p les  o f  s t a p h y l o c o c c i  i n  
p u r e  c u l t u r e  o r  i n  a s s o c i a t i o n  w i t h  d i p h t h e r o i d  b a c i l l i .  
I n  o t h e r  w o rd s  s t r e p t o c o c c i  w ere  p r e s e n t  i n  g r e a t e r  
n u m b e rs  i n  t h e  s i n u s e s  w h ic h  w ere  ex am in ed  a f t e r  a  p r o ­
lo n g e d  p e r i o d  o f  a c t i v i t y ,  a  f e a t u r e  w h ich  w i l l  b e  
r e f e r r e d  t o  a g a i n .
T A B L E  2 4 .
HIP JOINTS.
TIMS AND RESULT OF EXAMINATIONS.
NO
1 .
2 .
3 -
4 .
5 -
6 .
7 -
8 .
1 0 .
1 1 .
1 2 .
1 3 -
1 4 .
15,.
1 6 .
1 7 .
1 8 .
Name •
M.M. C. 
P .T .  C .
J . B . C . 
R *L. 0 .
C .H . 0 .  
J  »F • C . 
W.G. 0 .
M.McC.C.
M.H. C.
J .M c L .O .  
C .D .  C .
W.K. C .
J . B .
W .L.
C,
0.
M .P .  C, 
J  .A . C1
M .S. C . 
A . S .  0 .
S i t e  o f  
D i s e a s e .
R .H i p .
R .H i p .
R .H i p .
R .H i p .
R .H i p .
R .H i p .
R .H i p .
R .H i p .
R .H i p .
L . H i p . 
L .H ip *
L . H i p .
L . H i p .
L . H i p .
L . H i p .
L *Hip •
L . I l i u m  
L . I s c h i u m
D a te  o f  
f o r m a t i o n  
o f  S i n u s .
17/ I O /3 2
5 / 1 2 / 3 3
7 / 1 2 / 3 3
1 / 1 2 / 3 3
1 0 /  3 /3 3
2 /31
3 /3 4  
14/  9 /3 4  
1 2 /3 4
1/  6 /35
10/34
16/ 12/32
2/  4 /3 1  
25/ 12/33
22 /  6/ 3 3 . 
13 / 12 / 31 .
8 / 3 4
9 / 3 4 .
♦S
♦ s
s
♦ s
t e r i  Le 
t r e p  3 . ( n
♦S
♦S' 
o n ) ^
t .  ALb. 
t r e p  3 (B|)
♦B
e r i i e
♦ S t e r i l . e .
♦ S t a p h .A l b  
S t r e p a .
e a r s
♦ S ta p h
S t r e p
S t r
♦SI
♦ s  
St
e p s  
trepfi
♦S'
♦S
D i
♦Sjtrepfc (dp.d n q t  g r  
D l p t h s .
S t r e p
. r e p s .  1 IS .A nginc
8
11 
s  B
♦ S t a p h . a l b
S t i
t a p h
p h .
.A lb
3.  ( n o n  ia e m .
..Alt!
r e p
r e p s
Aure
♦ S t r
e p s
(B
♦B
(B
S t
♦ S t
u s .
e p s
ow)
)
S .P y og.
♦ S tre p s ,
(m a in ly  
♦S tir  ap t-
S t r e ps.
♦a-v
Fey
a p h .A u re v  
e p s . 1 B.
B.
9 m> 
(o n s
♦S
.ohth s  
e t  <
s u s
B.
a n a
.A lt
10 11 12
♦ S t : ’e p s  B
e r o b  0  
. (P>
e B a c i l l i
S t r
s .
♦S
Sii
t |a p h . i  
r e p s  
3 s t i
r e p s  B.
l a t j  
f  c
e p s .
e r  o 
4 l lu l lL
♦ S t
A lb .
. ( n o n
a i n s
i l y  B 
t i s )
e r i l e
haem
Haem
15 18 21
S t
♦S t r
aph
e p s
♦ S ta p h .A  
S t r le p s
♦ S t
S t i
p h .  A 
e p s
24
Alb. 
B.
l b .
(B)
l b . (
D oikbtf u l .
♦ S t e r i l e
S t r e p s . Do
l a t
6
e r  s
2 y e a r s  &  over.
)
no n t h s
t i l l .
P .M . S t r e p s .
♦ S ta p h .  A lb .
♦ S t r e p s .  (B)
A .♦ S t r e p s .B .  
( d o u b t f u l )
D ip h .
B .♦ S t r e p s .B .
C .♦ S t r e p s .B .
KNEE JOINT.
TIEE AND RESULT OF EXAMINATIONS.
O n s e t
o f
S i n u s
2 y e a r s  &  o v e r .21S i t e 2410 12N o . Name
9 / H / 3 3 ♦ s t
St:
A ur<us  
e p s  II.
M.B
B .H .  C . L .K n e e ♦ S t  A lb  
D ip h .
A id
e p s  ( C o u ld  n o t  
c i l t u r o . )
♦ S t  A lb  
S t r e p s (B]
♦ S t . A l d .
S t . C i  sreun 
S t r e p ,  (unknow n) 
B . I ’r o t i u s  "
R .K nee . e r i  Le♦S'
♦ S t r e p s . ^  S . I n ’ . )
♦ S t r a p s  ; s . I : i f . )
♦S t.A i i r e i . s .
S t r e p s .  ( S .P y o g . )
,A lb
18/  8/33L .K n e e .
( l o w e r  
end  o f 
f e m u r )
TABLE 2 4 .
1 2 0 .
A s i m i l a r  t a b l e  was made f o r  s i n u s e s  a r i s i n g  f ro m  
t u b e r c u l o s i s  o f  t h e  h i p  J o i n t s  b u t  i n  t h i s  ex am p le  t h e  
m a j o r i t y  o f  e x a m in a t io n s  w ere  c o n d u c te d  w i t h i n  t h e  
f i r s t  y e a r  and  a lm o s t  a l l  w i t h i n  t h e  f i r s t  two y e a r s .  
H e r e  t h e  m a j o r i t y  o f  s i n u s e s  w ere  i n f e c t e d  w i t h  s t r e p t o ­
c o c c i ,  m a in ly  B .  h a e m o l y t i c  a t  a n  e a r l y  s t a g e  i n  t h e i r  
c o u r s e  and  n o  g r a d u a l  c h an g e  o f  t y p e  o f  i n f e c t i o n  was 
s e e n  s u c h  a s  was e x h i b i t e d  i n  t h e  c a s e  o f  t h e  v e r t e b r a e .  
T h r e e  c a s e s  ex am in ed  v e r y  e a r l y  w ere  f r e e  f ro m  s e c o n d a ry  
i n f e c t i o n  a s  w ere  two a t  a  v e r y  l a t e  s t a g e .  O n ly  one 
e x am p le  o f  t h e  a s s o c i a t i o n  o f  s t a p h y l o c o c c i  and d i p h ­
t h e r o i d  b a c i l l i  was s e e n  w h e re a s  t h e  a s s o c i a t i o n  o f  
s t a p h y l o c o c c i  and s t r e p t o c o c c i  was o f  f r e q u e n t  o c c u r ­
r e n c e .  S t a p h y l o c o c c i  i n  p u r e  c u l t u r e  w ere  r e c o v e r e d  
i n  two i n s t a n c e s  o n l y ,  one  f a i r l y  e a r l y  and  t h e  o t h e r  
l a t e .  T he  o n s e t  o f  s e c o n d a r y  i n f e c t i o n  i n  t h i s  a r e a  
seem ed t o  b e  much more r a p i d  t h a n  i n  t h e  c a s e  o f  t h e  
v e r t e b r a e .
T a b le  25 shows t h e  r e s u l t s  w h ic h  w ere  o b t a i n e d  
when s i n u s e s  a ro u n d  t h e  k n e e  J o i n t s  w ere  e x a m in e d .
ANKLE JOINT 
TIME AND RESULT OF EXAMINATION.
No
1 .
2 .
.  Name
I . G .  0
A .W . C .
4 .
5 -
6 .
7
8 ..
A.W . C .
J .B fc l .  C . 
S .M . C .
J . G .  C
A«M« C 
M.lfcC. C
H.McK. C .
S i t e  o f  
D i s e a s e .
L . A n k l e  
( S o f t  
t i s s u e  
& b o n e s )
L . A n k l e  
( S o f t  
t i s s u e  
& b o n e s  
a l s o  p e r i ­
o s t i t i s . )
R .  A n k le  
d o .
L . A n k l e .
L . A n k l e  
( o s  c a l c i s )
K . n n k l e . 
S o f t  
t i s s u e .
R .  A n k l e . 
( o s  C a l c i s J
R . A n k l e . 
( o s  c a l c i s )
R . A n k l e .
O n s e t  o f  
S i n u s .
1 4 / 1 1 /3 3
7 /  6 /3 2
2 4 /  9 / 3 2
2 0 / 1 1 /3 1  
1 7 /  9 / 3 2
1 8 /  6 / 3 4
4 / 3 1
2 7 /  5 /3 2
3 1 /  7 / 3 4 * S ' . r e p
♦ S t,e r i
♦S r e p
. C3)
e (Heal<!
8
3 (B
10
d 1 m on t
11
i )
12 15 18
♦ S tr je p s  B 
♦ S t .  
S t r
♦ S t .
Pne
S t r
A lb .
umocoicci 
e p s . ( B .H a e |m . )
♦ S t e e p s .
21
♦ S t r e p s
(Ifew)
A lb .
e p s .E
(B)
24
(B)
O ver 2 y ea rs .
♦ S t .A u r e u s  
S t r e p s .  (Non HaemJ
♦ S t . A l b .
S t .A u r e u s .
S t r e p s ,  ( s t r o n g ly  
■ p ro b a b le  B.)
♦ S t r e p s .  ( S .  Pyog.)
i )  S t r e p s .  B. 
S t . A l b .
♦ S t .A u r e u s ,
i i )  S t r e p s .  B.
I n  t h i s  i n s t a n c e ,  on a c c o u n t  o f  t h e  s h o r t e r  c o u r s e  o f  
t h e  d i s e a s e  a l l  e x a m in a t io n s  e x c e p t  one w ere  c o n d u c te d  
w i t h i n  1 y e a r  o f  t h e  f o r m a t i o n  o f  t h e  s i n u s .  The 
f e a t u r e s  w e re  r a t h e r  s i m i l a r  t o  t h o s e  shown b y  h i p  
j o i n t  s i n u s e s  b u t ,  i n  one i n s t a n c e  t h e  a s s o c i a t i o n  o f  
s t a p h y l o c o c c i  and  d i p h t h e r o i d  b a c i l l i ,  b e i n g  r e p l a c e d  
l a t e r  b y  B .  h a e m o l y t i c  s t r e p t o c o c c i ,  was s e e n .  
S t a p h y l o c o c c i  w e re  r e c o v e r e d  i n  p u r e  c u l t u r e  I n  one 
i n s t a n c e  o n l y ,  v i z :  t h e  l a t e s t  e x a m in a t io n  m ade, i n  a  
h e a l i n g  w ound .
S i n u s e s  a r i s i n g  f ro m  t h e  a n k le  j o i n t  w ere  exam ined  
a t  a  p e r i o d  m a in ly  a f t e r  one y e a r ' s  d u r a t i o n  and h e r e  
t h e  f e a t u r e s  n o t e d  p r e v i o u s l y  w ere  r e v e r s e d .
TABLE 2 8 . .
No Name
D . P .  C .  
S .M . C .
A • McD» C • 
J  .G • C »
J  • S  • 0  •
R .M cK . 0 .  
H . J .  C .
J .M c L .  0 .  
T . 5 .  C .
A .K .
G.D.
G . J .
G-
C .
S i t e
L . T i b i a  
L . T i b i a .
R . F i b u l a .
R .H u m e ru s
H um erus
L .E lb o w
R .H u m e ru s  
( l o w e r
. 1e lb o w  
R .U l n a  
R .E lb o w
L . T i b i a
L .T i f c i a
l o w e r
R eam r R.
T A B L f i  2Z 
ARM LONG BONES.
TIMS AND RESULT OF EXAMINATIONS.
u a t e  o f  
O n s e t .
2 7 /  6 /3 3  
9 / 3 3
28/  8/ 34- 
18 /  6 /3 2
3 /3 5  
2 6 /9  / 3 *
5 / H / 3 4
1 /  6 /3 3
A b o u t
1930.
9 /3 3  
5 / H / 3 4  
10 /  4/34
♦ S ta p h
S t r e p
♦S , e r i
S
♦ s
♦ s
-aph
x e p
.A lb
s . i )
i i )
l e
.A lb
s.(BD
♦ s ta p h
g Lph.
3
t r e p
e r i Le
♦ S t r e p s
• i o .
•(P)
S .
S.P.
Ajjte* 
og.
t  .A lb
.A ur 
s .  Nd
(B
(B
( S k ip  
n  Ha
♦S
S
♦ S ta p h  JA lb
)
em.
♦Stl
s
8
• A1
t r e p s
10
( 3)
,.A 1
r e p s
♦S
D. (P )  
.  (B)
t r e p s
♦ S t r e p a .  (B)
11
( B )
12
* s t r
15
e p s . ( B )
18 21 24 2 y e a r s  & ovg
♦ S t .A u r .
No N am e.
I . M .L .
2 . r t .  McM • (
3 . N . P .  C
4 . B .C .  C
5 . M .C . C
6 . A.McD. C
7 . R . P .  C
8 . D . S .  C
9 . J . B .  C
1 0 . M .C . C
1 1 . R . S .  0
1 2 . T .H .  0
1 3 . A .C .  0
S i t e .
S i n u s
O n s e t
L e f t
2 n d  m e t a c a r p .  
& p r o x .  
p h a l a n x .
7 / 3 3
L .  5 t h  p r o x .  
p h a l a n x  & 
H a n d .
5 /3 4
P r o x . P h a l a n x  
3 r d . F i n g e r .
4 /3 4
P r o x . P h a l a n x  
L .  Thumb.
5 /3 4
L .  Hand 
3 & 4
M e t a c a r p .
4 / 3 3
L . C u b o i d . 8 / 3 3
R t .  4  & 5 
M e t a t a r s a l s
.  R t .  C u b o i d .
R t . N a v i c u l a r  
M e t a t a r s u s .  
L . l s t  M e t a t a r s
R t . P r o x .  
P h a l a n x  
1 s t  Toe
L . l s t  M e ta ­
t a r s a l .
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DACTYLITIS.
TIMS AND RESULT OF EXAMINATIONS.
8 / 3 4
2 6 / 7 / 3 2 .
H / 3 3
4 / 3 3
1 0 / 3 3
6 / 3 3
1 / 3 2
3
♦G--ve t a c i l
♦ S t . A l b .
♦ S t
S t .
S ta p h  
♦ S t .A u re  
Diphw
♦S'
S t  
A lb . 
A lb .
S t r e p s
♦ S t .A u r
♦ S ta p h  
D Lph.
eus
A lb .
S1
♦ s-
t a p h
t r e p f
L i .
us
t jreps
.Aur
Pyog
S k in
.(B )
iv e
A lb .
. Non .  Haem
♦ S t
r y  f:
8
r e p f  (B)
♦ o t r e p s
: : i a t l e ) S
♦Si .A lb  
S t .A u r  
S t r e p s
♦ S te e p s
♦ S t a r i l
. (B )
♦St;
Ang
eus
. ( B )
:’e p s
10 11
B . ( sp y o g
♦ S t
St:
.A lb .
e p s  .JJ.Haedi
.  (B
.)
12 15 18
♦ S t
21 24 2 y e a r s  & ove
♦B.H a e m .S t r e p s ,
A u re u s  
Dijbh. 
S t J f e p s i i  
♦St,:
B .)
)
r e p s ,
♦S.A
Kaem.
(B)
l b .
The e a r l i e r  e x a m in a t io n s  d e m o n s t r a t e d  t h e  p r e s e n c e  o f  
B . h a e m o l y t i c  s t r e p t o c o c c i  i n  p u r e  c u l t u r e  and o n ly  
t h o s e  c o n d u c te d  a t  a  l a t e r  s t a g e  y i e l d e d  m ixed  c u l t u r e s  
o f  s t a p h y l o c o c c i  and  s t r e p t o c o c c i .  No i n s t a n c e  was 
fo u n d  o f  s t a p h y l o c o c c i  i n  p u r e  c u l t u r e  o r  e v e n  o f  t h e  
p r e s e n c e  o f  d i p h t h e r o i d  b a c i l l i  i n  t h e  l e s i o n s .  One 
s i n u s  was f r e e  f ro m  s e c o n d a r y  i n f e c t i o n  and t h i s  s i n u s  
was a  v e r y  m in o r  one w h ich  h e a l e d  w i t h i n  one  m onth  
a f t e r  t h e  e x a m i n a t i o n .
The s e c o n d a r y  i n f e c t i o n  r e c o v e r e d  f ro m  s i n u s e s  
a r i s i n g  f ro m  t h e  l o n g  b o n e s  w ere  v e r y  v a r i a b l e  and  a r e  
show n i n  T a b le  2 7 .  . Once a g a i n  a l l  e x a m in a t io n s  
e x c e p t  o n e  w ere  c o n d u c te d  w i t h i n  t h e  f i r s t  y e a r  o f  t h e  
c o u r s e  o f  t h e  s i n u s .  S t a p h y l o c o c c i  w ere  r e c o v e r e d  i n  
p u r e  c u l t u r e  i n  3 i n s t a n c e s ,  tw o  e a r l y  and o n e  l a t e ,  
and  a l l  i n  h e a l i n g  w o u n d s .  D i p h t h e r o id  b a c i l l i  w ere  
r e c o v e r e d  i n  one  i n s t a n c e  o n ly  a n d  t h a t  e a r l y  and  i n  
a s s o c i a t i o n  w i t h  a  s t a p h y l o c o c c u s  and a  n o n - h a e m o ly t i c  
s t r e p t o c o c c u s .  Two s i n u s e s  w ere  f r e e  f ro m  s e c o n d a r y  
i n f e c t i o n ,  b o t h  b e i n g  exam ined  v e r y  e a r l y  i n  t h e i r  
c o u r s e .  One o f  t h e s e  h e a l e d  q u i c k l y  b u t  t h e  o t h e r  
b ecam e i n f e c t e d  b y  B .  h a e m o l y t i c  s t r e p t o c o c c i  b e f o r e  
a  m onth h a d  e l a p s e d .  S t r e p t o c o c c i  i n  p u r e  c u l t u r e  and 
i n  a s s o c i a t i o n  w i t h  s t a p h y l o c o c c i  w ere  t h e  commonest 
i n f e c t i o n ,  t h e  s t r e p t o c o c c i  b e i n g  a l l  B . h a e m o l y t i c .
The f e a t u r e s  o f  t h e  r e s u l t s  o f  e x a m in a t io n  o f  
s i n u s e s /
t a b l e  30.
MT.snTST,T ANEOUS LESIONS .
TIME AND RESULT OF EXAMINATIONS.
S i t e  o f  
D i s e a s e
O n s e t  o f  
S i n u s .Name 21 24 2 y e a r s  & w s1210 11
T .B
J .M c L .  0 T .B .A b d o m en A1
do ♦ S \ r e p a .  N0.1 Haem
M .M 'V . 0 do ♦C ol i f  orms
R.M cH. 0 L e f t ♦S Aur
A lb
28 /  6 /3 2C .M cC. C L e f t
2 / 1 2 /3 3 i / rep s .  (N0.1 Haem.
♦ S t e r i l e .1 2 / 1 0 / 3 4L .M a n d ib l eE .A
RIB
♦S A lb u sR .  7 t h
.INftPHRIC ABSCESS 
C .  R i g h t . 7 /  8 / 3 3 ♦ S t Au:
A1
123
s i n u s e s  o f  t h e  h a n d s  and f e e t  w ere  s e e n  i n  T a b le  28 
and n o  h i t h e r t o  u n re m a rk e d  f e a t u r e  was n o t e d .  The 
c h a n g e  o f  s e c o n d a r y  i n f e c t i n g  o rg a n ism s  o v e r  a  p e r i o d  
was shown v e r y  w e l l  i n  one I n s t a n c e .
G l a n d u l a r  an d  s o f t  t i s s u e  t u b e r c u l o s i s  g a v e  r i s e  
t o  s i n u s e s  w h ic h  r a n  a  s h o r t  c o u r s e  h e n c e  a l l  t h e  
e x a m i n a t i o n s  t o o k  p l a c e  w i t h i n  one y e a r .  Two s i n u s e s  
h a d  n o  s e c o n d a r y  i n f e c t i o n  and  b o t h  w ere  h e a l i n g  a t  
t h e  t i m e  o f  t h e  e x a m i n a t i o n .  One s i n u s  showed t h e  
t r a n s i t i o n  when h e a l i n g  f ro m  a p u r e  i n f e c t i o n  w i t h  
s t r e p t o c o c c i  t o  a n  i n f e c t i o n  b y  s t a p h y l o c o c c i .  A r a r e  
exam ple  o f  t h e  a s s o c i a t i o n  o f  d i p h t h e r o i d  b a c i l l i  and 
a  B .  h a e m o l y t i c  s t r e p t o c o c c u s  o c c u r r e d  and o n ly  i n  one 
i n s t a n c e  was t h e r e  a n  a s s o c i a t i o n  b e tw e e n  s t a p h s ( and 
s t r e p s .  The g e n e r a l  te n d e n c y  a p p e a re d  to  b e  f o r  w h a t ­
e v e r  o r g a n i s m  w as p r e s e n t  i n  t h e  s i n u s  t o  r e m a in  t h e r e  
i n  p u r e  c u l t u r e .  T h e se  f e a t u r e s  a r e  s e e n  i n  T a b l e  £9
S i n u s e s  w h ic h  a r o s e  f ro m  m i s c e l l a n e o u s  p a r t s  w ere  
o u t s t a n d i n g  i n  t h e  a lm o s t  c o m p le te  a b s e n c e  o f  s t r e p t o ­
c o c c i .  T h e s e  o r g a n i s m s  w ere  p r e s e n t  on o n ly  two o c c a s ­
i o n s ,  b o t h  t i m e s  i n  p u r e  c u l t u r e  and  b o t h  w ere  n o n -  
h a e m o l y t i c .  S t a p h y l o c o c c i  w ere  r e c o v e r e d  i n  p u r e  c u l ­
t u r e  on  5 o c c a s i o n s ,  d i p h t h e r o i d  b a c i l l i  on  o n e ,a n d  
s t a p h y l o c o c c i  com bined  w i t h  c o l i f o r m  b a c i l l i  on one 
o t h e r  o c c a s i o n .  T h e re  was a l s o  an  exam ple  h e r e  o f  an  
i n f e c t e d  s i n u s  b eco m in g  ' s t e r i l e ’ i n  t h e  p r o c e s s  o f  
h e a l i n g .  T a b l e  5 0  i l l u s t r a t e s  t h e s e  f a c t s .
A s /
As a  r e s u l t  o f  t h e s e  t a b l e s  i t  was s e e n  t h a t  d i f ­
f e r e n t  s i t e s  v a r i e d  i n  t h e  r a p i d i t y  w i t h  w h ich  i n f e c ­
t i o n  g a i n e d  i n g r e s s  ( f o r  ex am p le  v e r t e b r a l  and m i s c e l ­
l a n e o u s  s i n u s e s  c . f .  k n e e  o r  h i p  J o i n t s )  b u t  t h a t  t h e  
m o s t  common e a r l y  i n f e c t i o n  w as one b y  s t a p h y l o c o c c i  
a l o n e .  At a  l a t e r  s t a g e  t h e s e  w ere  so m e tim es  J o in e d  
b y  d i p h t h e r o i d  b a c i l l i  b u t  much more commonly by 
s t r e p t o c o c c i  and t h a t  s t r e p t o c o c c i  i n  a s s o c i a t i o n  w i t h  
d i p h t h e r o i d  b a c i l l i  w ere  s e e n  v e r y  r a r e l y .  T h e re  was 
a  t e n d e n c y  f o r  s t r e p t o c o c c i  t o  p e r s i s t  a s  a n  i n f e c t i o n  
and  a t  t im e s  t o  b a n i s h  t h e  o t h e r  o r g a n is m s  f ro m  t h e  
s i n u s e s .  F u r t h e r ,  i t  was n o t i c e d  t h a t  s i n u s e s  w h ich  
w e re  h e a l i n g  o r  a lm o s t  h e a l e d  t e n d e d  t o  b e  f r e e  f ro m  
s e c o n d a r y  I n f e c t i o n  o r  c o n t a i n  s t a p h y l o c o c c i  i n  p u r e  
c u l t u r e ,  e v e n  i n  i n s t a n c e s  w h e r e ,  f o r  a  lo n g  p e r i o d  o f  
t h e i r  c o u r s e ,  t h e  s e c o n d a r y  i n f e c t i o n  was a  s t r e p t o ­
c o c c u s .  T h e s e  f e a t u r e s  r e l a t e d  t o  t h e  m ic r o s c o p i c  
e v i d e n c e  r e g a r d i n g  t h e  t y p e  o f  o rg a n is m  m o st  commonly 
p r e s e n t  and  t h e  b a c t e r i o l o g i c a l  e v id e n c e  o f  t h e  n a t u r e  
and  v i r u l e n c e  o f  t h e  o r g a n is m s  o t h e r  t h a n  s t r e p t o c o c c i  
l e d  t o  a  c o n c l u s i o n  t h a t  t h e s e  l a t t e r  o r g a n is m s  w ere  
t h e  m o s t  p o t e n t  o f  t h e  s e c o n d a r y  i n f e c t i o n s .  T h a t  i s ,  
t h e  o t h e r s  w e re  p u r e l y  i n c i d e n t a l .
The c l i n i c a l  d a t a  on t h i s  s t a t e m e n t  w i l l  b e  g iv e n  
l a t e r .
THE EFFECT OF IHFECTIOB.
T u b e r c u l o s i s  i s  commonly a  c h r o n i c  i l l n e s s  and  
t h e  n o n  -p u lm o n a ry  ty p e  w i t h  w h ic h  t h e  i n v e s t i g a t i o n  
d e a l s  p r o v e s  n o  e x c e p t i o n  t o  t h e  r u l e .  C a s e s  a d m i t t e d  
t o  h o s p i t a l  f o r  t r e a t m e n t  r e m a in  t h e r e  f o r  v a r y i n g  
p e r i o d s  o f  t im e  w h ic h  p e r i o d s  may b e  i n c r e a s e d  b y  t h e  
o c c u r r e n c e  o f  an y  u n to w a rd  c o m p l i c a t i o n s  i n  t h e  c o u r s e  
o f  t h e  i l l n e s s .  S u ch  a  c o m p l i c a t i o n  i s  a  f o r m a t i o n  o f  
a  s i n u s  a  f e a t u r e  common t o  t h e  m a j o r i t y  o f  c a s e s  w h ich  
h a v e  b e e n  d i s c u s s e d  p r e v i o u s l y .  A s u r v e y  o f  t h e  c a s e s  
r e v e a l e d  t h a t  r e s i d e n c e  was p r o lo n g e d  i n  many i n s t a n c e s  
b u t  t h a t  t h e  f i g u r e s  v a r i e d  a c c o r d i n g  t o  t h e  s i t e  o f  
t h e  p r im a r y  t u b e r c u l o u s  l e s i o n .  The l e n g t h s  o f  t im e  
o v e r  w h ic h  s i n u s e s  r e m a in e d  p a t e n t  when th e y  a r o s e  i n  
e a c h  a r e a  w ere  e s t i m a t e d  a p p r o x i m a te ly  and t a b u l a t e d  
a n d  co m p ared  w i t h  t h e  a v e r a g e  d u r a t i o n  o f  r e s i d e n c e  
o f  a l l  c a s e s  o f  d i s e a s e  i n  a s i m i l a r  a r e a  w h ich  w ere  
d i s m i s s e d  f ro m  t h e  h o s p i t a l  i n  v h i c h  t h e  i n v e s t i g a t i o n  
w as c o n d u c t e d .
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From t h e  t a b l e  I t  w i l l  be  s e e n  t h a t  s i n u s e s  som e­
t i m e s  r e m a in  p a t e n t  f o r  v e r y  lo n g  p e r i o d s  and t h a t  i n  
d i s e a s e  o f  some a r e a s  t h e  s i n u s e s  r e m a in  p a t e n t  f o r  
p e r i o d s  i n  e x c e s s  o f  t h e  a v e r a g e  t o t a l  d u r a t i o n  o f  
t r e a t m e n t  o f  a l l  s i m i l a r  c a s e s .  T h is  f e a t u r e  i s  m ost 
m a rk e d  i n  d i s e a s e  o f  t h e  v e r t e b r a e  and  o f  t h e  a n k le  
J o i n t s  and  t o  a  m in o r  d e g r e e  i n  t h e  l e s i o n s  o f  t h e  
h i p  J o i n t s .
I n  d i s e a s e  a f f e c t i n g  t h e  k n e e  J o i n t s  and d a c t y ­
l i t i s  t h e  o p p o s i t e  p e r t a i n s  and i n  l e s i o n s  o f  t h e  lo n g  
b o n e s  and  o f  g l a n d s  o r  s o f t  t i s s u e  t h e  p e r i o d s  a lm o s t  
s y n c h r o n i s e .  A p o s s i b l e  e x p l a n a t i o n  o f  t h e  f i g u r e s  
f o r  k n e e  J o i n t s  l a y  i n  t h e  f a c t  t h a t  much t i m e  i s  
e x p e n d e d  i n  t h i s  p a r t i c u l a r  l e s i o n  i n  e x c i s i n g  t h e  
J o i n t  a f t e r  t h e  l e s i o n  h a s  h e a l e d  t h u s  a d d in g  a p p r e c ­
i a b l y  t o  t h e  p e r i o d  o f  r e s i d e n c e .  S i m i l a r l y  i n  t h e  
i n s t a n c e  o f  d a c t y l i t i s  t h i s  l e s i o n  i s  o f t e n  m u l t i p l e  
and  d i s m i s s a l  may b e  im peded e i t h e r  b y  a  f r e s h  l e s i o n  
f o r m in g  o r  b y  one  o f  m u l t i p l e  l e s i o n s  n o t  h e a l i n g  
q u i c k l y .  L e s i o n s  o f  t h e  lo n g  b o n e s  and  g l a n d s  s h a r e  
t h e  common f e a t u r e  o f  a  v e r y  h i g h  i n c i d e n c e  o f  a b s c e s s  
a n d  s i n u s  f o r m a t i o n  ( a p p r o x im a te ly  80$  o f  a l l  c a s e s )  
t h u s  r e n d e r i n g  t h e  c a s e s  w i t h i n  t h e  s c o p e  o f  t h e  i n ­
v e s t i g a t i o n  a lm o s t  t y p i c a l  o f  t h e  d i s e a s e  a s  i t  o c c u r ­
r e d  g e n e r a l l y .  G e n e r a l l y  s p e a k in g  h o w ev e r  s i n u s  
f o r m a t i o n  p r o lo n g e d  t h e  r e s i d e n c e  o f  t h e  c a s e s  and  was 
t h e r e f o r e /
t h e r e f o r e  a n  i m p o r t a n t  f a c t o r  i n  t h e  e c o n o m ic s  o f  
t r e a t m e n t .
R e g a rd e d  f ro m  a n o t h e r  a s p e c t  t h e  t a b l e  r e v e a l s  
t h a t  t h e s e  p a t i e n t s  h a d  open  wounds o v e r  p e r i o d s  o f  
y e a r s  w h ic h  w e r e ,  a s  h a s  b e e n  show n, i n f e c t e d  w i t h  
p y o g e n ic  b a c t e r i a .  T h e se  o r g a n i s m s  w ere  n o t  e n t i r e l y  
s a p r o p h y t i c  b u t  a t t a c k e d  t h e  t i s s u e s  o f  t h e  h o s t  g i v i n g  
r i s e  t o  d i s t u r b a n c e s  c a l l e d  ' a c u t e  c o m p l i c a t i o n s '  w h ich  
w e re  r e l a t i v e l y  f r e q u e n t  and  s e r i o u s .  The c o m p l i c a t i o n s  
w e re  6 i n  num ber and  w e r e : -
1 .  T o x a e m ia .
2 .  C e l l u l i t i s ,  s u p e r f i c i a l  and  d e e p .
3 .  A c u te  a b s c e s s  f o r m a t i o n ,  t r a c k i n g  f ro m  a  s i n u s .
4 .  A c u te  l y m p h a d e n i t i s .
5 .  E r y s i p e l a s .
6 .  S u r g i c a l  S c a r l a t i n a .
T h e i r  d e g r e e  v a r i e d  m a r k e d l y .  T o x a e m ia ,  f o r  exam ple 
was a  m arked  f e a t u r e  t h r o u g h o u t  t h e  c o u r s e  o f  some 
c a s e s  w h e re a s  i n  o t h e r s  i t  was s l i g h t  and  t r a n s i t o r y .
I t s  p r e s e n c e  was g a u g e d  f ro m  t h e  t e m p e r a t u r e  o f  t h e  
p a t i e n t  i n  t h e  a b s e n c e  o f  any  o t h e r  d i s t u r b a n c e  su c h  
a s  m ark ed  c e l l u l i t i s .  C e l l u l i t i s  w as o f t e n  p r e s e n t  
i n  t h e  s k i n  s u r r o u n d i n g  t h e  s i n u s  m outh  v a r y i n g  i n  
e x t e n t  f ro m  a  s m a l l  l o c a l i s e d  p a t c h  t o  an a r e a  many 
i n c h e s  i n  d i a m e t e r .  I n  t h e s e  i n s t a n c e s  p a r t i c u l a r  c a r e  
w as t a k e n  t o  d i s t i n g u i s h  i t  f ro m  e r y s i p e l a s .  I t s  
o c c u r r e n c e /
o c c u r r e n c e  was n o t  i n f r e q u e n t  i n  t h e  d e e p e r  t i s s u e s  
a n d  p r e s e n t e d  a  l i t t l e  d i f f i c u l t y  i n  i t s  d i f f e r e n t i a ­
t i o n  f ro m  l o c a l i s e d  a c u t e  a b s c e s s  f o r m a t i o n  i n  t h e  
d e p t h s  o f  a  s i n u s .  T h i s  l a t t e r  c o m p l i c a t i o n  o c c u r r e d  
m o s t  f r e q u e n t l y  i n  l o n g  s i n u s e s  w h ich  r a n  t h r o u g h  a  
c o n s i d e r a b l e  m ass o f  s o f t  t i s s u e  and was f e l t  t o  b e  
d u e  t o  t h e  a c c u m u la t i o n  o f  p y o g e n ic  m a t e r i a l  i n  an  
i n a c c e s s i b l e  and u n d r a i n e d  a r e a  o f  t h e  s i n u s .  When i t  
o c c u r r e d  t h e  p r o c e s s  r a p i d l y  e x te n d e d  n e c e s s i t a t i n g  
f r e s h  i n c i s i o n s  b e i n g  made f o r  d r a i n a g e  p u r p o s e s .
I n  a r e a s  w h ic h  w ere  t h e  s i t e  o f  p r e v i o u s  c o m p l i c a t i o n s  
a c u t e  i n f l a m m a t i o n  so m etim es  o c c u r r e d  i n  t h e  lymph 
g l a n d s  w h ic h  d r a i n e d  t h e  a r e a  and i t s  o c c u r r e n c e ,  
p u r e l y  i n  r e s p o n s e  t o  t h e  s e c o n d a r y  i n f e c t e d ,  was 
n o t e d .  As a l r e a d y  s t a t e d  i t  was r e m a rk a b ly  r a r e .
The f i f t h  c o m p l i c a t i o n ,  e r y s i p e l a s ,  a p p e a r e d  on  s e v e r a l  
o c c a s i o n s  and  l i k e  c e l l u l i t i s  i t  was v e r y  v a r i e d  i n  
d e g r e e .  The m o st  m arked  c a s e s  w ere  two i n  num ber 
w h e re  a  'm i g r a n s '  fo rm  o f  t h e  d i s e a s e  I n v o lv e d  an  
e n t i r e  arm  and l e g  r e s p e c t i v e l y .  S u r g i c a l  s c a r l a t i n a  
o c c u r r e d  i n  o n ly  one  i n s t a n c e  b u t  was s u f f i c i e n t l y  
m ark ed  t o  b e  w o r th y  o f  r e c o r d .
T h e se  f e a t u r e s  t h e r e f o r e ,  c o m p le t e ly  t r a n s f o r m e d  
t h e  c h a r t s  o f  t h e  p a t i e n t s  f ro m  t h o s e o f  c h i l d r e n  s u f f e r ­
i n g  f ro m  a n  i l l n e s s  o f  low  t o x i c i t y  i n t o  a  l i k e n e s s  o f  
t h o s e  o f  s u f f e r e r s  f ro m  v e r y  a c u t e  i l l n e s s e s .  T h e i r  
o c c u r r e n c e  was n o t e d  i n  e a c h  c a s e  t h r o u g h o u t  i t s  c o u r s e
and  a  t a b l e  c o n s t r u c t e d  r e l a t i n g  t h e i r  o c c u r r e n c e  t o  
t h e  t y p e  o f  s e c o n d a r y  i n f e c t i o n  r e c o v e r e d  f ro m  t h e  
s i n u s e s .
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The t a b l e  shows t h a t  t h e  i n c i d e n c e  o f  c o m p l i c a t i o n s  was 
h i g h e s t  i n  s i n u s e s  f ro m  w h ich  a  s t r e p t o c o c c u s  was r e ­
c o v e r e d  and  t h a t  t h e  o n ly  c o m p l i c a t i o n  o c c u r r i n g  i n  t h e  
o t h e r  two g ro u p s  was t o x a e m i a .  A s t r a i g h t f o r w a r d  
s t a t e m e n t  b a s e d  on t h e s e  ' f i g u r e s ’ t h a t  s t r e p t o c o c c i  
w e re  t h e  c a u s a l  o rg a n is m s  o f  t h e s e  c o m p l i c a t i o n s  was 
p r e v e n t e d  b y  t h e  o c c u r r e n c e  i n  S e c t i o n  1 o f  a  few  c a s e s  
i n  w h ic h  n o  c o m p l ic e / t io n  o c c u r r e d .  T h e se  c a s e s  showed 
t h e  f o l l o w i n g  f e a t u r e s .
1 .  J . S .  D i s e a s e  o f  c e r v i c a l  v e r t e b r a e ;  c h r o n i c  i n
n a t u r e  w i t h  an  o ld  d i s c h a r g i n g  s i n u s .  
S e c o n d a ry  i n f e c t i o n ;  a  few  n o n - h a e m o ly t i c  
s t r e p t o c o c c i .
2 .  R .L .  B one d i s e a s e  o f  h i p  j o i n t ;  h e a l e d  c l i n i c a l l y
and  r a d i o l o g i c a l l y  w i t h  t h e  t e m p o ra ry  r e ­
c u r r e n c e  o f  a  s i n u s . S e c o n d a ry  i n f e c t i o n ;  
a  few  a n a e r o b i c  s t r e p t o c o c c i .
3 .  C*H• As R . L .  S e c o n d a ry  I n f e c t i o n ;  a  f e w  n o n -
h a e m o l y t i c  s t r e p t o c o c c i .
4 .  W.G. 'A lm o s t  h e a l e d  b o n e  d i s e a s e  o f  h i p  j o i n t .
A b s c e s s  r e a p p e a r e d  s h o r t l y  a f t e r  a n  a t t a c k  
o f  s c a r l a t i n a  and  e ro d e d  i t s  way t h r o u g h .  
M in im a l d i s c h a r g e  f ro m  r e s u l t a n t  s i n u s  w h ic h  
h e a l e d  q u i c k l y .  S e c o n d a ry  i n f e c t i o n ;  few  
B .  h a e m o l y t i c  s t r e p t o c o c c i .
5 . /
5 .  A .S .  B one d i s e a s e  o f  i s c h i u m ;  s h o r t  open  s in u s
w h ic h  h e a l e d  v e r y  r a p i d l y  u p o n  r e m o v a l  o f  
d i s e a s e d  b o n e .  S e c o n d a ry  i n f e c t i o n ;  few  n o n -  
h a e m o l y t i c  s t r e p t o c o c c i .
6 .  J .  McL. Bone d i s e a s e  o f  u l n a  w h ic h  was rem oved e n ­
t i r e l y  l e a v i n g  an  open  g u t t e r  on t h e  s u r f a c e  
o f  t h e  b o n e  w h ic h  r e m a in e d  c l e a n  and h e a l e d  
r a p i d l y .  S e c o n d a ry  i n f e c t i o n ;  B .  h a e m o l y t i c  
s t r e p t o c o c c i .
7 .  J .M cQ . T u b e r c u l o s i s  o f  g l a n d s  o f  n e c k  w h ich  w ere
i n c i s e d  and t h o r o u g h l y  c l e a n e d  o u t  and h e a l e d  
r a p i d l y .  S e c o n d a ry  i n f e c t i o n ;  f e w  n o n -  
h a e m o l y t i c  s t r e p t o c o c c i .
8 .  L .C .  S m a ll  l o c a l i s e d  s o f t  t i s s u e  a b s c e s s  a l s o
t h o r o u g h l y  s c r a p e d  o u t  and  h e a l e d  r a p i d l y .  
S e c o n d a ry  i n f e c t i o n ;  few  B . h a e m o l y t i c  
s t r e p t o c o c c i .
I n  n o  i n s t a n c e  t h e r e f o r e  was t h e  s e c o n d a ry  i n ­
f e c t i o n  g r o s s  and  i n  m o s t  t h e  s u i t a b l e  s o i l  f o r  t h e  
c o n t i n u e d  r e s i d e n o e  o f  t h e  o rg a n is m s  was rem oved  b y  
e r a d i c a t i n g  t h e  t u b e r c u l o u s  f o c u s . A ls o  i n  f o u r  i n ­
s t a n c e s  t h e  s t r e p t o c o c c i  r e c o v e r e d  w ere  n o n - h a e m o l y t i c  
i n  t y p e  and  i t  was a  f o r t u i t o u s  c o m b in a t io n  o f  t h e s e  
f a c t o r s  w h ic h  p r o b a b l y  p r e v e n t e d  s e r i o u s  c o m p l i c a t i o n s .
A s i m i l a r  r o u t i n e  was u n d e r t a k e n  w i t h  r e g a r d  t o  
t h e  c a s e s  f a l l i n g  w i t h i n  S e c t i o n s  2 and  3 o f  t h e  t a b l e  
w h ic h /
1 5 3 .
w h ic h  showed c o m p l i c a t i o n s .  D e a l in g  f i r s t l y  w i t h
S e c t i o n  2 t h e  c a s e s  p r e s e n t e d  t h e  f o l l o w i n g  h i s t o r i e s .
1 .  I . L .  S u f f e r i n g  f ro m  s u b a c u te  t u b e r c u l o s i s  o f  t h e
c e r v i c a l  s p i n e  w ith  an  o l d  s t a n d i n g  p r o f u s e l y  
d i s c h a r g i n g  s i n u s  on h i s  n e c k .  F r e q u e n t  
e x a m in a t io n  y i e l d e d  n o  b a c t e r i a  b u t  f i n a l l y  
an  u n i d e n t i f i e d  Gram p o s i t i v e  d i p l o c o c c u s  was 
i s o l a t e d  b e f o r e  d e a t h .  T h i s  o rg a n is m  was v e r y  
d i f f i c u l t  t o  c u l t u r e  and  may h a v e  b e e n  p r e s e n t  
i n  t h e  d e e p e r  p a r t s  o f  t h e  s i n u s  t h r o u ^ i o u t .
2 .  M .G. S u f f e r i n g  f ro m  s u b a c u t e  d i s e a s e  o f  t h e  d c r s c -
lu m b a r  s p i n e  w i t h  a  r e c u r r e n t  s i n u s  i n  t h e  
l o i n .  T oxaem ia  becam e mord m arked  a f t e r  a  
b a c t e r i o l o g i c a l  e x a m in a t io n  o f  t h e  s i n u s  M  
r e v e a l e d  o n ly  t h e  p r e s e n c e  o f  s t a p h y l o c c i  
an d  t h e  p r o b a b i l i t y  o f  a n  ad d ed  s t r e p t o c o c c a l  
i n f e c t i o n  was g r e a t .  U n f o r t u n a t e l y  a n  exam ­
i n a t i o n  o f  t h e  s i n u s  a t  t h i s  s t a g e  was im ­
p o s s i b l e .
3 .  M .L . S u f f e r i n g  f ro m  a c u t e  t u b e r c u l o s i s  o f  t h e
lu m b a r  s p i n e  w i t h  an  a b s c e s s  e x t e n d i n g  w i d e l y  
i n  t h e  b u t t o c k s  and  p o i n t i n g  t o  a  s i n u s  i n  
t h e  n a t a l  6 1 e f t .  A o c u r a te  i s o l a t i o n  o f  
s e c o n d a r y  i n f e c t i n g  o rg a n ism s  was n u l l i f i e d  
o n  a c c o u n t  o f  t h e  p r e p o n d e ra n c e  o f  B . p r o t e u s  
i n  t h e  d i s c h a r g e .  The to x a e m ia  h e r e  was 
m ark ed  and t h e  p r e s e n c e  o f  s t r e p t o c o c c i  i n  
s m a l l  num bers  was s u s p e c t e d .
1 3 4 .
4 .  J . F .  A boy  w i t h  a  s m a l l  s i n u s  a r i s i n g  b o n e  d i s e a s e
o f  t h e  h e a d  and n e c k  o f  fem u r and a c e ta b u lu m  
w h ic h  was a lm o s t  c u r e d  a t  t h e  t im e  o f  exam­
i n a t i o n ,  C u l t u r e  r e v e a l e d  o n ly  s t a p h y l o c o c c i  
and  t h e r e  was n o  d i s t u r b a n c e  a t  t h e  t im e  o f  
t h e  e x a m i n a t i o n .  C e l l u l i t i s  h a d  o c c u r r e d  
i n  t h e  p a s t  when t h e  l e s i o n  was v e r y  a c t i v e  
and t h e  p o s s i b i l i t y  o f  a n  e a r l i e r  s t r e p t o ­
c o c c a l  i n f e c t i o n  b e i n g  p r e s e n t  t h e n  and d i s ­
a p p e a r i n g  a s  t h e  l e s i o n  h e a l e d  was g r e a t .
T h i s  f e a t u r e  was re m a rk e d  u p o n  e a r l i e r .
5 .  T . S .  S u f f e r i n g  f ro m  d i s e a s e  o f  t h e  e lbow  j o i n t  and
d i s p l a y i n g  e x a c t l y  t h e  sam e f e a t u r e s  and 
h i s t o r y  a s  c a s e  N o .4 .
6 .  J . G .  Had e x t e n s i v e  b o n e  d i s e a s e  o f  t h e  s h a f t s  o f
t h e  hum erus  w i t h  a  p r o f u s e l y  d i s c h a r g i n g  s i n u s  
w h ic h  y i e l d e d  o n ly  s t a p h y l o c o c c i .  T h i s  c a s e  
h a d  a  m arked  to x a e m ia  and was t h o u g h t  t o  b e  
one  o f  o s t e o m y e l i t i s  u n t i l  t h e  d e v e lo p m e n t  
o f  a  t u b e r c u l o u s  h i p  j o i n t .  The c o m p l i c a ­
t i o n  p r e s e n t  was v e r y  p o s s i b l e  on a c c o u n t  o f  
t h e  e x t e n t  o f  b o n e  in v o lv e d  i n  t h e  a rm .
7 .  M .P .  S u f f e r i n g  f ro m  d a c t y l i t i s  w i t h  v e r y  e x t e n s i v e
d e s t r u c t i o n  o f  s o f t  t i s s u e  o v e r  t h e  d i s e a s e d  
b o n e .  H e re  t h e  e x a m in a t io n  was c o n d u c te d  
e a r l y  r e v e a l i n g  o n ly  s t a p h y l o c o c c i  b u t  t h e  
a r e a  i n v o l v e d  was s u f f i c i e n t  t o  a c c o u n t  f o r  
t h e  t o x a e m ia  w h ic h  o o o u r r e d .
8 . /
8 .  E .P .  W ith  a  p e r i n e p h r i c  a b s c e s s  and a  w id e ,  f e e b l y
d i s c h a r g i n g  s i n u s  w h ic h  y i e l d e d  o n ly  s t a p h y ­
l o c o c c i  .  T h e se  o r g a n is m s  form ed a  s m a l l  
a c u t e  a b s c e s s  i n  t h e  d e p t h  o f  t h e  s i n u s ,  w h ic h ,  
when i n c i s e d ,  h e a l e d  r a p i d l y .
9 .  C.M. W ith  e x t e n s i v e  t u b e r c u l o s i s  o f  t h e  m a x i l l a
and  e x t e n s i v e  s e q u e s t r a t i o n  w i t h  a  w id e ly  
p a t e n t  p r o f u s e l y  d i s c h a r g i n g  s i n u s  w h ich  
y i e l d e d  o n ly  d i p h t h e r o i d  b a c i l l i .  I n  t h i s  
i n s t a n c e  to x a e m ia  was s l i g h t  and n o t  in c o m ­
p a t i b l e  w i t h  t h e  f a c i l i t i e s  o f f e r e d  f o r  a b ­
s o r p t i o n  o f  t o x i n s .
The c o n c l u s i o n  was fo rm ed  t h a t  t h e s e  c a s e s  c o n ­
t a i n e d  some i n  whom i t  was i m p o s s i b l e  t o  e x c lu d e  t h e  
p o s s i b i l i t y  o f  s t r e p t o c o c c i  a i d i n g  t h e  p r e s e n c e  o f  
t h e  c o m p l i c a t i o n  b u t  a l s o  t h a t  t h e r e  w e re  some i n  whom 
s t a p h y l o c o c c i  w ere  e x h i b i t i n g  f a i n t  p a t h o g e n i c  p o w e r s .
S e c t i o n  3 exam ined  l i k e w i s e  r e v e a l e d  o n ly  one 
e x am p le  o f  a  t o x a e m ia  o c c u r r i n g  and i n  t h i s  c a s e  i t  
was s o  t r a n s i e n t  t h a t  i t  m ig h t  h a v e  b e e n  b r o u g h t  a b o u t  
b y  any  m in o r  i n t e r c u r r e n t  i n f e c t i o n .
T h u s ,  i n  n o  i n s t a n c e ,  was any c o m p l i c a t i o n  e x c e p t  
a  d e g r e e  o f  t o x a e m ia  b r o u g h t  a b o u t  i n  t h e  a b s e n c e  o f  
s t r e p t o t o c c i .  P o s i t i v e  p r o o f  o f  t h e i r  p a t h o g e n i c  r o l e  
was a f f o r d e d  when t h e  b a c t e r i o l o g i c a l  f i n d i n g s  i n  a  
num ber o f  s i n u s e s  w h ich  h a d  b e e n  exam ined  i n  t h e  c o u r s e  
o f  a n  a c u t e  c o m p l i c a t i o n  w ere  t a b u l a t e d .
1 3 6 .
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VERTEBRAE.
Name.
D a te  o f  
C o m p l i c a t i o n .
N a tu r e  o f  
C o m p l i c a t i o n .
D a te  o f  
E x a m in a t io n .
O rg a n ism s  
R e c o v e r e d .
1 N .S . 1 1 .3 3 Toxaem ia 1 1 .3 3 S t r e p t o c o c c i
2 D.McN. 7 .3 5 C e l l u l i t i s , a c u t e  
a b s c e s s  f o r m a ­
t i o n .
7 .3 5 S t r e p t o c o c c i
3 J . S . 6 .3 4 Toxaem ia 6 .3 5 S t r e p t o c o c c i
4 M.M. 1 0 .3 3
5 . 3 4
T o x a e m ia ,a c u te  
a b s c e s s  f o r m a ­
t i o n
1 0 .3 3
1 0 .3 4
S t r e p t o c o c c i  
D o .
HIP JOINTS.
5 P .T . 1 .3 4 T o x a e m ia , a c u t e  
a b s c e s s  f o r m a ­
t i o n .
1 .3 4
3 .3 4
9 . 3 4
S t r e p t o c o c c i  
D o .
D o .
6 J . B . G e n e r a l T oxaem ia 4 . 3 4 S t r e p t o c o c c i
7 W.K. G e n e r a l C e l l u l i t i s
Toxaem ia
11 .3 3 S t r e p t o c o c c i
++++
S t .  A lb  +
8 M .McC . 1 .3 5 A c u te  a b s c e s s  
f o r m a t i o n
1 1 .3 4 )
3 .3 5 ) S t r e p t o c o c c i
9 C J) . 1 1 .3 5 '
3 .3 5
5 .3 5
A c u te  a b s c e s s
f o r m a t i o n
E r y s i p e l a s
1 0 .3 4
2 .3 5
4 .3 5
S t r e p t o c o c c i
S t r e p t o c o c c i
++++++
S t .  A u r  +
10 M.H. 3 .3 5 A c u te  a b s c e s s  
f o r m a t i o n
3 .3 5 S t r e p t o c o c c i
11 M.P. 1 0 .3 3 T oxaem ia 1 1 .3 3 S t r e p t o c o c c i
12 M.M. G e n e r a l T o x a e m i a , c e l l u ­
l i t i s  a c u t e  
a b s c e s s  f o r m a ­
t i o n
1 1 .3 3
6 .3 4
S t r e p t o c o c c i
S t r e p t o c o c c i
+++++
S t a p h  +
TABLE .53 o o n td . KNEE JO IN TS.
Nam©
D a te  o f  
C o m p l i c a t i o n
N a tu r e  o f  
C o m p l i c a t i o n .
6 a t e  o f  
E x a m in a t io n
O rg a n ism s  
R e c o v e r e d .
13 H *B • 1 .3 4
6 . 3 4
C e l l u l i t i s  and 
a c u t e  a b s c e s s  
f o r m a t i o n
2 .3 4 )
3 .3 4 )
S t r e p t o c o c c i
14 M.C. 1 0 .3 3
1 1 .3 3
C e l l u l i t i s  
S e p t i c  A r t h r i t i s
1 0 .3 3 )
1 2 .3 3 ) S t r e p t o c o c c i
15 G .P . 9 .3 3 S e p t i c  A r t h r i t i s 1 0 .3 3 S t r e p t o c o c c i
+++++
S t a p h ,  few
ANKLE JOINTS.
16 J . G . 1 1 .3 4 C e l l u l i t i s  a c u t e  
a b s c e s s  f o r m a ­
t i o n .
1 1 .3 4 S t r e p t o c o c c i
17 M.McC. G e n e r a l T o x a e m i a , c e l l u ­
l i t i s  a c u t e  
a b s c e s s  f o r m a ­
t i o n
5 .3 4 )
4 .3 5 )
S t r e p t o c o c c i
18 A.M. 2 . 3 4 C e l l u l i t i s 2 . 3 4 S t r e p t o c o c c i
19 A.W.L. 1 1 .3 3 C e l l u l i t i s 1 1 .3 3 S t r e p t o c o c c i
20 A.W.R. 1 1 .3 3 C e l l u l i t i s 1 1 .3 3 S t r e p t o c o c c i
21 H.McK. G e n e r a l C e l l u l i t i s
d o .
1 0 .3 4 )
7 .3 5 ) S t r e p t o c o c o i
LONG BONES./
1 3 8 .
TABLE 33. o o n t d . LONG BONES.
Name
D a te  o f  
C o m p l i c a t io n
M a tu re  o f  
C o m p l i c a t io n
C a te  o f  
E x a m in a t io n
O rg a n ism s  
R e c o v e r e d .
22 G .D . 1 2 .3 4 C e l l u l i t i s  and  
a c u t e  a b s c e s s  
f o r m a t i o n
1 2 .3 3 S t r e p t o c o c c i
23 J . G . 1 0 .3 4 A cu te  a b s c e s s  
f o r m a t i o n
1 0 .3 4 S t r e p t o c o c c i
24 S.M. 1 0 .3 3 C e l l u l i t i s 1 0 .3 3 S t r e p t o c o c c i  .
DACTYLITIS.
25 B .C . 1 1 .3 4 C e l l u l i t i s 1 1 .3 4 S t r e p t o c o c c i
26 R .P . 1 0 .3 4 C e l l u l i t i s 1 0 .3 4 S t r e p t o c o c c i
27 J . B . 1 .3 4
5 .3 4
C e l l u l i t i s
s u r g i c a l
S c a r l a t i n a
1 2 .3 3 )
5 .3 4 )
S t r e p t o c o c c i
28 M.C. 9 .3 3 C e l l u l i t i s 1 0 .3 3 S t r e p t o c o c c i
GLANDS e t c .
29 I . C . 1 0 .3 3 A c u te  
a b s c e s s  
f o r m a t i o n
1 2 .3 3 S t r e p t o c o c c i
30 K .O . 1 0 .3 3 E r y s i p e l a s 1 1 .3 3 S t r e p t o c o c c i  
— -----------------------------------------------------------------------------------------
1 3 9 .
T h i s  shows c l e a r l y  t h a t  t h e  o r g a n is m s  r e c o v e r e d  d u r i n g  
t h e s e  p h a s e s  w ere  m a in ly  s t r e p t o c o c c i  and i n  p u r e  c u l ­
t u r e  a l t h o u g h  i n  a  few  i n s t a n c e s  t h e y  h a d  a s s o c i a t e d  
w i t h  them  a  few  s t a p h y l o c o c c i .  I t  was w o r th y  o f  n o t e  
t h a t  i n  t h e s e  e x a m p le s  t h e  s t r e p t o c o c c i  w ere  i n  h u g e  
p r e p o n d e r a n c e  o v e r  t h e  l a t t e r  a  r e v e r s a l  o f  t h e  common 
f i n d i n g  i n  q u i e s c e n t  s i n u s e s .  The s t r e p t o c o c c i  w h ich  
w ere  i s o l a t e d  i n  t h e s e  e x a m p le s  w e re  B • h a e m o l y t i c  w i t h  
o n e  e x c e p t i o n  w h ich  was a  h a e m o l y t i c  i n  n a t u r e .
D u r in g  t h e  e n t i r e  c o u r s e  o f  t h e  i n v e s t i g a t i o n  s e v e n  
o t h e r  e x a m p le s  o f  a  o r  n o n - h a e m o ly t i c  s t r e p t o c o c c i  
w e re  r e c o v e r e d  f ro m  s i n u s e s  i n  w h ich  t h e r e  h a d  b e e n  
p r e v i o u s  a c t i v i t y  b u t  i n  a l l  o f  them  t h e  o r g a n i s m s ,  on 
c l i n i c a l  g r o u n d s ,  a p p e a r e d  t o  b e  l e a d i n g  s a p r o p h y t i c  
e x i s t e n c e s  a t  t h e  t im e  o f  e x a m i n a t i o n ,  w h ich  p e r i o d  was 
r e m o te  f ro m  t h e  p e r i o d  w hen d i s t u r b a n c e s  w ere  o c c u r r i n g .  
The c o n c l u s i o n  was fo rm e d  t h e r e f o r e ,  t h a t  t h e  s e r i o u s  
c o m p l i c a t i o n s  w h ich  o c c u r r e d  i n  t u b e r c u l o u s  s i n u s e s  w ere  
p u r e l y  r e l a t e d  t o  t h e  p r e s e n c e  o f  s t r e p t o c o c c i  a s  a  
s e c o n d a r y  i n f e c t i o n  and t h a t  i t  was o r g a n is m s  o f  t h e  
t y p e  S .  h a e m o l y t i c u s  w h ic h  w ere  t h e  m o s t  common and 
g r e a t e s t  p a t h o g e n s .
A p a r t  f ro m  t h e s e  o b v io u s  d e f e c t s  s e c o n d a ry  i n f e c ­
t i o n  h a d  o t h e r  and m ore f a r - r e a c h i n g  e f f e c t s  u p o n  th e  
p a t i e n t  an d  a n  a t t e m p t  was made t o  d e t e r m in e  t h e  e f f e c t  
o f  t h i s  f a c t o r  u p o n : -
1 . /
1 . The l o c a l  s p r e a d  o f  t u b e r c u l o s i s .
2 .  The g e n e r a l  s p r e a d  o f  t u b e r c u l o s i s .
3 .  The a c t i v i t y  o f  t h e  p r im a r y  f o c u s .
4 .  The g e n e r a l  h e a l t h  and r e s i s t a n c e  o f  
t h e  p a t i e n t .
C o n s i d e r a b l e  d i f f i c u l t y  was e x p e r i e n c e d  i n  e s t i ­
m a t in g  t h e s e  f a c t o r s ,  p a r t i c u l a r l y  i n  t h e  i n s t a n c e  o f  
e s t i m a t i n g  l o c a l  s p r e a d .  The f a c t  t h a t  a b s c e s s  f o r m a ­
t i o n  h a d  o r i g i n a l l y  t a k e n  p l a c e  m ean t  t h a t  m ore  body  
t i s s u e  was i n v o l v e d  i n  t h e  t u b e r c u l o u s  p r o c e s s  t h a n  
w o u ld  h a v e  b e e n  t h e  c a s e  i n  a  3 im p le  l e s i o n .  T h e se  
a b s c e s s e s  w ere  l i n e d  w i t h  a n  a c t i v e  t u b e r c u l a r  membrane 
c a p a b l e  o f  a t t a c k i n g  m ore h e a l t h y  t i s s u e  and  so  i n ­
c r e a s i n g  t h e i r  d i m e n s i o n s ,  a  f a c i l i t y  w h ic h  was r e t a i n e d  
a f t e r  t h e  f o r m a t i o n  o f  a  s i n u s  b y  t h e  s i n u s  w a l l s . T h i s  
m ean t  t h a t  t h e  s i n u s  was n o t  a  s t a t i c  t u b e  b u t  was m ore 
a k i n  t o  a  h e a l t h y  s h o o t  w i t h  i t s  r o o t s  d e e p  i n  t h e  
b o d y  t i s s u e s  and c a p a b l e  o f  b r a n c h i n g  o u t  a t  any  p a r t  
o f  i t s  l e n g t h  w h ic h ,  o c c u r r i n g  a s  i t  d i d ,  a c c o u n te d  f o r  
t h e  t o r t u o u s  c o u r s e  o f  many s i n u s e s .  When s e c o n d a r y  
i n f e c t i o n  was ad d ed  t h e s e  o f f - s h o o t s  c a r r i e d  i t  w i t h  
t h e m ,  a  p r o c e s s  n o r m a l  t o  t h e  s i n u s  and n o t  a c c e l e r a t e d  
i n  any  way b y  t h e  p r e s e n c e  o f  t h e  i n f e c t i o n .  Y e t ,  i f  
o n e  o f  t h e s e  b r a n c h e s  becam e b l o c k e d  and  a  p r o c e s s  a k i n  
t o  a c u t e  a b s c e s s  f o r m a t i o n  o c c u r r e d ,  r e s u l t i n g  i n  a  
r a p i d  s p r e a d  n e c e s s i t a t i n g  i n c i s i o n  and  f r e s h  s i n u s  
f o r m a t i o n /
f o r m a t i o n ,  t h e n  t h e  s e c o n d a r y  i n f e c t i o n  was ju d g e d  t o  
h a v e  a i d e d  i n  t h e  l o c a l  s p r e a d  o f  t u b e r c u l o s i s  t h r o u g h  
h e a l t h y  t i s s u e .  S u r r o u n d in g  c e l l u l i t i s  and a c u t e  
a d e n i t i s  so m e tim e s  g a v e  s i m i l a r  r e s u l t s  and t h e y  t o o  
w e re  i n c l u d e d  i n  t h i s  c a t e g o r y .
I t  was a l s o  d i f f i c u l t  t o  e s t i m a t e  when a  g e n e r a l  
s p r e a d  o f  t u b e r c u l o s i s  r e s u l t e d  and  i n  o r d e r  t o  do t h i s  
t h e  e n t i r e  c a u s e  o f  e a c h  c a s e  was c o n s i d e r e d  and i t s  
f e a t u r e s  com pared  w i t h  t h o s e  o f  o t h e r  c a s e s  i n  whom 
t h e r e  was n o  s e c o n d a r y  i n f e c t i o n .  T h i s  m ean t t h a t ,  i f ,  
b y  v i r t u e  o f  t h e  n a t u r e  o f  t h e  p r im a r y  l e s i o n  and  i t s  
c o u r s e  i t  was c o n s i d e r e d  p o s s i b l e  f o r  a  g e n e r a l  s p r e a d  
t o  h a v e  t a k e n  p l a c e  w i t h o u t  t h e  a i d  o f  a  s e c o n d a r i l y  
i n f e c t e d  s i n u s  t h e n  s u c h  a  s p r e a d  was a s c r i b e d  t o  t h a t  
r e a s o n  and e x am p les  o f  t h i s  w ere  n o t  i n f r e q u e n t .
I f ,  h o w e v e r ,  a  p a t i e n t  d e v e lo p e d  m u l t i p l e  l e s i o n s  o r  
e v e n  a  m i l i t a r y  t u b e r c u l o s i s  o u t w i t h  t h e  e x p e c t e d  
c o u r s e  o f  h i s  o r  h e r  t y p e  o f  d i s e a s e  and  i n  a s s o c i a t i o n  
w i t h  a n  i n f e c t e d  s i n u s  t h e n  t h e  c r e d i t  f o r  t h e  s p r e a d  
was l a i d  u p o n  t h e  i n f e c t i o n .  The same p r o c e s s  o f  
e l i m i n a t i o n  was c o n t i n u e d  i n  e s t i m a t i n g  t h e  s p r e a d  o f  
t h e  p r im a r y  f o c u s  and  t h e  f e a t u r e  u s e d  t o  d e t e r m in e  
t h e  e f f e c t  u p o n  t h e  p a t i e n t s  g e n e r a l  h e a l t h  was t h e  
w e ig h t  r e c o r d .
T h e s e  f a c t o r s  w ere  t a b u l a t e d  f o r  d i s e a s e  a f f e c t i n g  
t h e  v e r t e b r a e  a n d  a n  a t t e m p t  made t o  a n s w e r  t h e  v a r i o u s  
q u e s t i o n s .
TABLE 54 . /
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TABLE 3 4 .
VERTEBRAE.
Column I .  E f f e c t  o f  3 in u s  f o r m a t i o n  and s e c o n d a r y
i n f e c t i o n  on l o c a l  s p r e a d  o f  t u b e r c u l o s i s .
I I .  G e n e r a l  s p r e a d .
I I I .  On a c t i v i t y  o f  p r im a r y  f o c u s .
shown + o r 0 .
H . R. + 0 0 L o ss  a t  f i r s t ,  g a i n e d  l a t e r .
M. G. 0 0 0 G r .  g a i n .
A. G. + 0 0 L o ss  f i r s t  t h e n  a  g r a d .  g a i n .
J . McB . 0 0 0 G a in ,  l o s s ,  g a i n .
A. McH. 0 0 0 I . S . Q .
A. McM. 0 0 0 I . S . Q .
D. M. ? 0 0 I . S . Q .  a t  f i r s t  l o s s  l a t e r .
P . P . 0 0 0 S I .  g r .  g a i n .
M. L . + 0 0 S I .  g a i n .
J . B . 0 0 0 S i .  g r .  g a i n .
M. M. + 0 0 I . S . Q .  t h e n  l o s s .
D. McH. + 0 0 F l u c t .  a t  f i r s t ,  f i n a l  s i .  g a i n  
t h e n  l o s s .
J . S . 0 0 0 I . S . Q .  t h e n  s i .  g a i n .
J . S . 0 0 0 V. s i .  g a i n .
R. K. 0 0 0 I . S . Q .  S I .  l o s s .
H • S . 0 0 0 I * S .Q .
N. S . 0 0 0 S I .  l o s s .
P . 0 . 0 0 0 S I .  w t .  g a i n .
J . c . 0 0 0 G a in .
I . R . 0t 0 0 S I .  g a i n .
I . L . 0 0 0 I . S . Q .  l o s s .
P . A. 0 0 0 S I .  l o s s .
W. McD. 0 0 0 I . S . Q .  l o s s .
143 .
I .  The e f f e c t  o f  l o c a l  s p r e a d .
I n  s i x  i n s t a n c e s  a  d e g r e e  o f  l o c a l  s p r e a d  was 
a t t r i b u t e d  t o  t h e  s e c o n d a r y  i n f e c t i o n .  I t  d i d  n o t  
o c c u r  i n  s i n u s e s  r e l a t i n g  t o  t h e  c e r v i c a l  and d o r s a l  
v e r t e b r a e  b u t  o n ly  i n  r e l a t i o n  t o  l e s i o n s  o f  t h e  lu m b a r  
r e g i o n  and s a e r o - i l i a c  j o i n t s  and t h e n  o n ly  i n  s i n u s e s  
w h e re  t h e r e  was a  s t r e p t o c o c c a l  s e c o n d a r y  i n f e c t i o n .
On f o u r  o f  t h e  o c c a s i o n s  t h e  t u b e r c u l o u s  a b s c e s s  
t r a c k e d  th r o u g h  t h e  s a c r o - s c i a t i c  f o r a m e n  and  r e a c h e d  
t h e  a b u n d a n t  s o f t  t i s s u e s  o f  t h e  b u t t o c k  and u p p e r  
t h i g h  w h e r e ,  l a c k i n g  d r a i n a g e ,  an  a c u t e  p r o c e s s  r e ­
s u l t e d  w i t h  e x t e n s i v e  d e s t r u c t i o n  o f  s o f t  t i s s u e  and  
t h e  e v e n t u a l  f o r m a t i o n  o f  f r e s h  s i n u s e s  t h r o u g h  t h e  
c o u n t e r  i n c i s i o n s  w h ich  h a d  t o  be  m ad e .  I n  one o t h e r  
c a s e  t h e  a b s c e s s  t r a c k e d  th r o u g h  t h e  s o f t  t i s s u e s  o f  
t h e  b u t t o c k  w here  t h e  s e c o n d a r y  i n f e c t i o n  becam e v e r y  
v i r u l e n t  i n  t h e  s h e l t e r e d  a r e a s  a f f o r d e d  t h e r e  and  i n  
t h e  f i n a l  c a s e  a  s m a l l  o f f - s h o o t  f ro m  a n  i n f e c t e d  p s o a s  
a b s c e s s  t r a c k e d  o v e r  t h e  i l i a c  c r e s t  t o  t h e  g l u t e a l  
m u s c le s  w h e re  a n  a c u t e  a b s c e s s  was fo rm e d  o n c e  more 
n e c e s s i t a t i n g  I n c i s i o n  an d  d r a i n a g e .  No o t h e r  e x a m p le s  
l i k e  t h e  ab o v e  w ere  s e e n  a l t h o u g h  n o r m a l  e x t e n s i o n  o f  
a  s i n u s  t h r o u g h  t h e  s o f t  t i s s u e s  was n o t e d  o f t e n .
I I .  The g e n e r a l  s p r e a d  o f  t u b e r o u l o s i s .
No e v id e n c e  w as a f f o r d e d  t h a t  t h i s  o c c u r r e d  i n  
r e s p o n s e  t o  t h e  s t i m u l u s  o f  s e c o n d a ry  I n f e c t i o n .
I I I .  The p r im a r y  f o c u s  was n o t  a d v a n c e d  o r  s t i m u l a t e d  
i n  an y  way b y  t h e  p r e s e n c e  o f  i n f e c t i o n .
I V .  The e f f e c t  o f  s i n u s  f o r m a t i o n  u p o n  t h e  c o u r s e  o f  
t h e  i l l n e s s  and t h e  p a t i e n t ' s  r e s i s t a n c e  was i l l u m i n ­
a t i n g .  I t  was f o u n d ,  w h e re  t h e  s e c o n d a r y  I n f e c t i o n  was 
o f  a  s u b s i d i a r y  and  p a r a s i t i c  n a t u r e  o r  a b s e n t ,  t h a t  
s i n u s  f o r m a t i o n  a p p e a r e d  t o  h a v e  n o  d e t e r r e n t  e f f e c t  
a s  t h e  p a t i e n t  c o n t i n u e d  t o  g a i n  s t e a d i l y  i n  w e i g h t .
A s i m i l a r  e f f e c t  was s e e n  i n  two i n s t a n c e s  w here  t h e r e  
w as a  s t r e p t o c o c c a l  i n f e c t i o n  i n  t h e  s i n u s .  One w as a  
p a t i e n t  who h a d  a  s h o r t  open  s i n u s  f r e e  f ro m  a c u t e  com­
p l i c a t i o n  a l t h o u g h  h a r b o u r i n g  B .  h a e m o l y t i c  s t r e p t o ­
c o c c i  , and t h e  o t h e r  was a  p a t i e n t  w i t h  a n  o ld  c h r o n i c  
s i n u s  h a r b o u r i n g  n o n - h a e m o l y t i c  s t r e p t o c o c c i .  The r e ­
m a in in g  c a s e s ,  p a r t i c u l a r l y  t h o s e  w i t h  a  h e a v y  s e c o n d a r y  
i n f e c t i o n  and v i s i b l e  c o m p l i c a t i o n ,  l o s t  w e ig h t  a t  
f i r s t ,  o r  e q u i v a l e n t  t o  l o s i n g  w e ig h t  i n  a  c h i l d ,  r e ­
m a in e d  a t  a  s t a t i o n a r y  w e ig h t  f o r  some t i m e .  As t h e  
i n f e c t i o n  d i e d  o u t  and h e a l i n g  o c c u r r e d  some o f  t h e s e  
c a s e s  commenced t o  g a i n  w e ig h t  b u t  w h ere  t h e  a c t i v i t y  
o f  t h e  s i n u s e s  w ere  m a i n t a i n e d  w e ig h t  was s t e a d i l y  l o s t .  
The m a j o r i t y  o f  t h e s e  l a t t e r  c a s e s  d i e d .  One c a s e  
w h ic h  d e v e lo p e d  a m y lo id  d i s e a s e  a p p e a r e d  t o  g a i n  w e ig h t  
i n  t h e  l a s t  few  m on ths  o f  l i f e  d u e  t o  t h e  am y lo id  
c h a n g e s  and  t h e  s u b s e q u e n t  oedem a. I t  r e m a in s  t o  be 
r e m a rk e d  t h a t  t h e  m o s t  s e r i o u s  s e c o n d a r y  i n f e c t i n g  
o r g a n i s m  was t h e  B .  h a e m o l y t i c  s t r e p t o c o c c i .
TABLE 5 5 /
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TABLE 55.
H i p s .  L . S .  G .S .  P . F .  W e ig h t___________R em arks  ♦
W. G. 0 0 0 S I . g r . g a i n
P .  T . + 0 0 L o s s  t h e n  a  
s i .  g a i n .
W. L . 0 0 • 0 S I .  g r .  g a i n R e c u r r e n c e  
s i n u s .
M. H . + 0 0 L o s s  s t e a d y  
t h e n  g a i n . .
M. M . + 0 0 G r .  l o s s .
J .  McL• 0 0 0 G a in .
•CO•a + 0 0 W t. I . S . Q . S eco n d  s i n u s  
f o rm e d .
0 .  D. +  ■ 0 0 S I .  g a i n
M. McC. + 0 I . S . Q .  t h e n  
l o s s .
A. S . 0 0 0 S I .  g a i n .
J .  A. + 0 0 S I .  g r .  g a i n A d e n i t i s  h e r e
J .  B 0 0 0 G a in .
W. K . +, 0 +.? S I .  l o s s  l a t e r  
a  s t e a d y  r i s e .
0 .  H . 0 0 0 S I .  r i s e  l o s t  
when s i n u s  r e ­
o p e n e d  g a in e d  
on  h e a l i n g .
M. P . 0 0 0 S I .  l o s s .
D. L . 0 0 0 G a in .
J .  B . 0 0 0 S I .  l o s s .
J .  F . 0 0 0 S I .  g r .  g a i n
s p r e a d i n g
l a t e r .
T h i s  t a b l e  g i v e s  f a c t s  r e g a r d i n g  t h e  h i p  j o i n t  s i m i l a r  
t o  t h o s e  g i v e n  i n  T a b le  3 4  f o r  t h e  v e r t e b r a e .
I .  The l o c a l  s p r e a d  o f  t u b e r c u l o s i s  was a i d e d  i n  
e i g h t  i n s t a n c e s ,  a  h i g h e r  f i g u r e  t h a n  i n  t h e  p r e v i o u s  
s e r i e s .  A l l  t h e  s i n u s e s  w h ich  showed t h i s  f e a t u r e  w ere  
i n  p o s i t i o n s  s i m i l a r  t o  t h e  v e r t e b r a l  s i n u s e s  w i t h  a  
s i m i l a r  c l i n i c a l  c o u r s e .  Of i n t e r e s t  was t h e  f a c t  t h a t  
on two o c c a s i o n s  a n  a c u t e  i n g u i n a l  a d e n i t i s  o c c u r r e d  
and  b r o k e  down t o  b e  s u b s e q u e n t l y  i n v o l v e d  i n  t h e  t u b e r ­
c u l o u s  p r o c e s s .
I I .  The s e c o n d a r y  i n f e c t i o n  was an  a d j u v a n t  t o  t h e  
g e n e r a l  s p r e a d  o f  t u b e r c u l o s i s  i n  one i n s t a n c e  o n l y .
I I I .  A s t i m u l a t i o n  o f  t h e  a c t i v i t y  o f  t h e  p r im a r y  
l e s i o n  was s u s p e c t e d  i n  o n e  i n s t a n c e  a l t h o u g h  h e r e  t h e  
p r im a r y  l e s i o n  was a lm o s t  s u f f i c i e n t l y  a c u t e  t o  j u s t i f y  
a n  u n a i d e d  s p r e a d .
I V .  The e f f e c t  u p o n  t h e  h e a l t h  o f  t h e  p a t i e n t  was
s i m i l a r  t o  t h a t  s e e n  i n  t h e  c a s e  o f  t h e  v e r t b r a e  w i t h
t h i s  d i f f e r e n c e  t h a t  a  g r e a t e r  n um ber  o f  c a s e s  c o n t i n u e d  
t o  g a i n  w e ig h t  d e s p i t e  t h e  o c c u r r e n c e  o f  a  s i n u s .  I n  
two i n s t a n c e s  s i n u s e s  r e c u r r e d  a s s o c i a t e d  w i t h  s t r e p t o ­
c o c c i  i n  t h e  d i s c h a r g e  and  f u r t h e r  r e f e r e n c e  w i l l  b e  
made t o  phenom ena o f  t h i s  t y p e .  As i n  t h e  c a s e  o f
s i n u s e s  a r i s i n g  f ro m  t h e  v e r t e b r a e ,  t h e  s t r e p t o c o c c u s
was t h e  p a th o g e n  r e s p o n s i b l e  f o r  a l l  s e r i o u s  m i s c h i e f .
TABLE 3 fi.
K n e e s ,  L . S .  G .S .  P . F .   W eigh t R e m a rk s ,
M.C. (R) 0 0 0 S I .  g r .  
g a i n . .
M .C. (1 ) 0 0 0 S I .  g r .  
g a i n . —
M 3 . + 0 0 I . S . Q .
t h e n  a
g a in
l a t e r .
Acute
ab3ces3
around 
j o i n t .
G .P . + 0 0 L o s s . A m pu ta tion .
A .C . 0 0 0 S I .
g a i n .
-
B .H . + 0 0 I . S . Q .
f l u c t u a ­
t i o n  l a t e  
g a i n .
M .C. + 0 0 l o s s  -  
g r .  g a i n .
-
W.H. 0 0 0 I . S . Q .  -  
s i .  g a i n .
I . S in u s f o r m a t io n  and se co n d a ry  I n f e c t i o n was c o n -
s i d e r e d  r e s p o n s i b l e  f o r  t h e  l o c a l  s p r e a d  o f  t u b e r c u l o s i s  
I n  f o u r  e x a m p le s  i n  t h i s  s e r i e s .  On e a c h  o c c a s i o n  t h e
s p r e a d  o c c u r r e d  t o  i n c l u d e  t h e  b o n y  s t r u c t u r e s  a ro u n d  
t h e  j o i n t  and  t h e  p r im a r y  l e s i o n  was o f  a n  a c u t e  
c h a r a c t e r .  T h i s  l o c a l  s p r e a d  o c c u r r e d  i n  t h e  fo rm  o f  
a c u t e  a b s c e s s e s  i n  t h e  u p p e r  c a l f  and b e h i n d  t h e  j o i n t  
r e s u l t i n g  f ro m  a  g r a v i t a t i o n a l  s p r e a d  o f  i n f e c t i o n  i n  
tw o  i n s t a n c e s  and  i n  t h e  r e m a in in g  two to o k  t h e  fo rm  
lof a n  a c u t e  a r t h r i t i s .  I n  a l l  t h e s e  c a s e s  a n k y l o s i s  o f  
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t h e  j o i n t  w i t h  d e f o r m i t y  was t h e  r e s u l t  e x c e p t  one 
w h e re  a n  a m p u ta t io n  i n  m i d - t h i g h  was p e r f o r m e d .
I I .  G e n e r a l  s p r e a d  o f  t u b e r c u l o s i s  o c c u r r e d  i n  one 
o f  t h e  e x am p les  c i t e d  a b o v e .
I I I .  The a c t i v i t y  o f  t h e  p r im a r y  l e s i o n  was t h o u g h t  t o  
h a v e  b e e n  i n c r e a s e d  i n  one  e x am p le  w h e re  a  s m a l l  s i n u s  
l e a d i n g  f ro m  s o f t  t i s s u e  d i s e a s e  becam e s e c o n d a r i l y  
i n f e c t e d  and  b e f o r e  h e a l i n g  o c c u r r e d  a l l  t h e  s t r u c t u r e s  
o f  t h e  j o i n t  w ere  i n v o l v e d .
I V .  The e f f e c t  on t h e  g e n e r a l  h e a l t h  c o r r e s p o n d e d  w i t h  
p r e v i o u s  f i n d i n g s .
TABLE S7-.
THE AHKLE JOIHTS.
L . S . G .S . P . F . W e ig h t .
A.M. 0 0 0 S I .  g r .  g a i n .
H.McK. + 0 0 L o s s .
A.W. (L) + 0 0 S I .  g r .  g a i n .
A.W. (R) + 0 0 Do.
I . G . 0 0 0 G r .  g a i n .
S .M .’ + 0 0 L o s s  -  I . S . Q .  
r a p i d  g a i n .
M.McC . + 0 0 I . S . Q .  -  g a i n .
J . G . + 0? 0 S I .  g a i n .
J .M c L . + 0? 0 S I .  g a i n .
D i s e a s e  o f  t h i s  j o i n t  was fo u n d  t o  b e  p r o f o u n d l y  a f f e c ­
t e d  b y  t h e  a d d i t i o n  o f  s e c o n d a ry  i n f e c t i o n .
I .  L o c a l  s p r e a d  o f  t u b e r c u l o s i s  was n o t e d  o n  s e v e n  
o c c a s i o n s •
I I • D oubt e x i s t e d  a s  t o  w h e th e r  a  g e n e r a l  s p r e a d  was 
a i d e d  i n  tw o  o c c a s i o n s .
I I I .  I n  n o  i n s t a n c e  was t h e r e  a n y  e v i d e n c e  t h a t  t h e  
p r im a r y  l e s i o n  was e f f o o t e d  i n  i t s  c o u r s e  i n  any  w ay.
I V .  The w e ig h t  c h a r t s  e x h i b i t e d  t h a t ,  a s  a  g e n e r a l  
r u l e ,  i n f e c t i o n  s u p e r - a d d e d  t o  s i n u s  f o r m a t i o n  was l e s s  
f o r m i d a b l e  t o  t h e  p a t i e n t  t h a n ^ n y  s e r i e s  s o  f a r  exam ­
i n e d  a s  a  g r e a t e r  num ber c o n t i n u e d  t o  g a i n  s lo w ly  i n  
w e ig h t  t h r o u g h o u t  t h e  c o u r s e  o f  t h e  d i s e a s e .  Y e t  t o x ­
a e m ia  and  w e ig h t  l o s s  was m arked  i n  two e x a m p le s  w h ere  
a m p u t a t i o n  was f i n a l l y  p e r fo r m e d  r e s u l t i n g  i n  a n  e x c e l ­
l e n t  d e m o n s t r a t i o n  o f  t h e  d e t r i m e n t a l  e f f e c t  o f  a  d i s ­
c h a r g i n g  s i n u s  u p o n  t h e  g e n e r a l  h e a l t h  and  r e s i s t a n c e .  
I n  t h e  f i r s t  o f  t h e s e  two c a s e s  7 l b s . w e ig h t  was 
g a i n e d  w i t h i n  t h e  f i r s t  tw o m on ths  a f t e r  t h e  a m p u t a t i o n  
and  i n  t h e  o t h e r  5 l b s  was g a in e d  i n  3 m o n th s .
TABLE , 3 8 . . /
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TABLE 5 8 .
DACTYLITIS.
J . B . +
«  •w #
0
* • 
?
VVOXgUl, •
L o s s , l a t e  g a i n .
A .C . 0 0 0 S I .  G r .  g a i n .
T .H . + 0 0 D o.
M .C. (H) 0 0 0 )
)
0 )
S I .  g r .  g a i n .
M .C. (F ) 0 0
B .C . 0 0 0 L o s s  -  g a i n  l a t e r .
R .McM. 0 0 0 L o s s .
M .P . 0 0 0 I . S . Q .
s i .  g a i n .
M .L . 0 0 0 S I .  g r .  g a i n .
R .S . 0 0 0 Do.
R . P . + 0 0 L o s s  g a i n .
D .S . 0 0 0 Do.
A.McD. + +? 0 L o s s  I . S . Q .
I .  L o c a l  s p r e a d  o c c u r r e d  i n  4  i n s t a n c e s  o n l y .  I n  
1 i n s t a n c e  i t  was s l i g h t  b u t  r e s u l t e d  i n  a m p u t a t i o n  o f  
t h e  o f f e n d i n g  d i g i t  i n  o r d e r  t o  p r e v e n t  f u r t h e r  s p r e a d  
b u t  i n  t h e  r e m a in in g  3 i n s t a n c e s  i t  w as e x t e n s i v e  and 
r e s u l t e d  i n  v e r y  m ark ed  c e l l u l i t i s  and  l o c a l i s e d  a b s ­
c e s s  f o r m a t i o n  i n  t h e  s o f t  t i s s u e s  o f  t h e  f e e t  n e c e s - ,  
s i t a t i n g  f r e s h  s i n u s  f o r m a t i o n  f o r  d r a i n a g e .
I n /
I n  2 o f  t h e s e  c a s e s  a n  i n g u i n a l  a d e n i t i s  a r o s e  i n  r e ­
l a t i o n  t o  t h e  a f f e c t e d  s i n u s e s  i n  one o f  w h ic h  i t  was 
a c u t e  and  d u e  e n t i r e l y  t o  s t r e p t o c o c c i  b u t  i n  t h e  o t h e r  
i t  was p r i m a r i l y  t u b e r c u l o u s .
I I .  No ex am p le  was s e e n  o f  a  g e n e r a l  s p r e a d  o f  t u b e r ­
c u l o s i s  h a s t e n e d  o r  b r o u g h t  a b o u t  b y  s e c o n d a r y  i n f e c t i o n .
I I I .  I n  one  c a s e  ( J . B . )  t h e  s e c o n d a r y  i n f e c t i o n  was 
h e l d  t o  b e  r e s p o n s i b l e  f o r  t h e  r a p i d  d i s s e m i n a t i o n  o f  
d i s e a s e  t h r o u g h o u t  t h e  b o n e s  o f  t h e  f o o t .  H e r e  t h e  
p r im a r y  l e s i o n  was s o  c h r o n i c  t h a t  i t  was t h o u g h t  t o  b e  
K o h l e r ' s  d i s e a s e  u n t i l  t h e  f o r m a t i o n  o f  a  s i n u s ,  w hen , 
a f t e r  t h e  o n s e t  o f  a n  a c u t e  s e c o n d a r y  i n f e c t i o n  a  w i d e ­
s p r e a d  t u b e r c u l o s i s  r e s u l t e d .
I V .  D e t r i m e n t  t o  t h e  p a t i e n t s '  h e a l t h  was n o t e d  i n  
a  n um ber  o f  c a s e s ,  t h e  i n i t i a l  s l i g h t  l o s s  b e i n g
g e n e r a l l y  f o l l o w e d  b y  s lo w  g a i n  i n  w e i g h t .  I n  s i n u s e s  
n o t  i n f e c t e d  b y  s t r e p t o c o c c i  t h e  w e ig h t  c o n t i n u e d  t o  
i n c r e a s e  g r a d u a l l y  a  f e a t u r e  s h a r e d  b y  some o t h e r s  i n  
w h ic h  t h e r e  was a  s t r e p t o c o c c a l  i n f  e c t i o n .  Where 
s e r i o u s  c o m p l i c a t i o n s  o c c u r r e d  t h e  s e c o n d a r y  i n f e c t i n g  
o r g a n i s m  was i n v a r i a b l y  a  s t r e p t o c o c o u s .
1 5 2 .
TABLE 8 9 .
TUBERCULOSIS OF THE LONG BONES.
L ; S .  G .S .  P . L .  W e ig h t .   R e m a rk s .
R.McK. 0 0 0 S 1 « g r .  g a i n
J . S . 0 0 0 S te a d y  l o s s -
J .M c L . 0 0 0 S te a d y  g a i n -
S.M . + 0 0 L o ss  -  s lo w  
g a i n .
-
A .K . 0 0 0 I . S . Q . -
H . J . 0 0 0 Slow  g a i n -
G .D . + +? 0 LOS3 -
T . S . 0 0 0 S I .  g a i n A n k y lo se d
J . G . 0 0 0 S I .  g a i n -
D .P . + 0 0 L o s s  -  
s i .  g a i n .
-
J . G . + 0 0 G r .  g a i n . -
A.McD. 0 0 0 L o s s  -  I . S . Q . -
I .  O n ly  4 e x a m p le s  w ere  s e e n  w here  a  l o c a l  s p r e a d  
was a i d e d .
I I .  One d o u b t f u l  e x am p le  o c c u r r e d  w h ere  a  g e n e r a l  
s p r e a d  was a i d e d .
I I I .  No e x am p le  was s e e n  o f  a n y  c h a n g e  i n  t h e  a c t i v i t y  
o f  t h e  p r im a r y  l e s i o n  a s  a  r e s u l t  o f  i n f e c t i o n .
IV .  Once a g a i n  t h e  w e ig h t  f e a t u r e s  c o n fo rm e d  t o  t h o s e  
s e e n  p r e v i o u s l y  a l t h o u g h  m arked  d e t r i m e n t a l  e f f e c t s  
w e re  a b s e n t .  The i m p o r t a n t  p a th o g e n  t h r o u g h o u t  was t h e  
s t r e p t o c o c c u s .
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L e s io n 3  o f  t h i s  n a t u r e  e s c a p e  m ore l i g h t l y  f ro m  t h e  
d e p r e d a t i o n s  o f  s e c o n d a r y  i n f e c t i o n  t h a n  o t h e r  s i t e s .
TABLE 40.
L . S . G .S . P .L ,
c .w . + 0 0 I . S . Q .  -  g a i n
L.C . 0 0 0 S I .  g a i n
J J 3 . 0 0 0 L o ss
J  .McG . 0 0 0 S te a d y  g a i n
J  .McC . 0 0 0 I . S . Q  -  g r . g a i n .
C .C . 0 0 0 I . S . Q .  -  g a i n
I . e . 0 0 0 S te a d y  g a i n
c . w . +? 0 0 L o s s  -  g a i n
M.D. 0 0 0 G a in
M .F . 0 0 0 G a in
J  .L  . + 0 0 I  .S .Q .  -  g a i n
H .H . 0 0 0 Do.
A .C . +? 0 0 S te a d y  g a i n
I .W . 0 0 0 Do.
A.McD. 0 0 0 L o s s  -  I . S . Q .
I .  A l o c a l  s p r e a d  o c c u r r e d  i n  2 i n s t a n c e s  a s  a  r e ­
s u l t  o f  g r a v i t a t i o n a l  p o c k e t i n g  o f  p u s  w h ic h  r e q u i r e d  
f r e s h  s i n u s  f o r m a t i o n  f o r  d r a i n i n g .
I I - .  & I I I .  T h e r e  was n o  e v i d e n c e  o f  g e n e r a l  s p r e a d  o r  
o f  any c h a n g e  b e i n g  e f f e c t e d  on  t h e  t u b e r c u l o u s  p r o c e s s  
b y  i n f e c t i o n .
I V . /
1 5 4 .
I V .  W eigh t l o s s  was s e e n  i n  3 i n s t a n c e s  i n  one  o f  
w h ic h  i t  was p r o b a b l y  d u e  t o  t h e  p u lm o n a ry  l e s i o n  w h ic h  
c a u s e d  d e a t h  and  i n  a n o t h e r  i t  was d u e  t o  t h e  p r e s e n c e  
o f  m u l t i p l e  l e s i o n s  and  u n l i k e l y  t o  b e  i n f l u e n c e d  by 
t h e  m in o r  g l a n d u l a r  l e s i o n .  The r e m a in in g  c a s e s  a l l  
g a i n e d  w e ig h t  s t e a d i l y  t h r o u g h o u t  t h e  c o u r s e  o f  t h e i r  
i l l n e s s ,  e x h i b i t i n g  t h e r e b y  t h e  r e l a t i v e  im p o te n c e  
o f  t h e i r  l e s i o n .
TABLE H .
MISCELLANEOUS LESIONS.
L . S . G .S . P .L . W eig h t Rem arks
W.A. + + 0 S I .  g a i n D ie d .
R J . 0 0 0 Do.
C.McC . 0 0 0 Do.
E .B . 0 0 0 Do.
E .A . 0 0 0 D o .
M.McV. 0 0 0 D o.
S.M . 0 0 0 Do.
J  .McL. 0 0 0 Do.
F.M cH. 0 0 0 Do.
-------------------
T h e se  l e s i o n s  e s c a p e d  w hat was e v e n t u a l l y  r e g a r d e d  a s  
s e r i o u s  s e c o n d a r y  i n f e c t i o n  and i n  n o  exam ple  was t h e r e  
an y  e v i d e n c e  o f  a  l o c a l  s p r e a d  o f  t u b e r c u l o s i s  o r  any 
c h a n g e  i n  t h e  p r im a r y  l e s i o n  c a u s e d  b y  t h e  i n f e c t i o n .  
G e n e r a l  s p r e a d  r e s u l t i n g  i n  d e a t h  f ro m  m i l i a r y  t u b e r ­
c u l o s i s /
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t u b e r c u l o s i s  was f e l t  t o  h a v e  r e s u l t e d  f ro m  a n  i n f e c t e d  
a b d o m in a l  s i n u s  i n  a  c a s e  w i t h  t a b e s  m e s e n t e r i c a .  E ach  
p a t i e n t  g a i n e d  w e ig h t  g r a d u a l l y  t h r o u g h o u t  t h e  c o u r s e  
o f  t h e  d i s e a s e .
I n  t h e  a g g r e g a t e  t h e  f o l l o w i n g  c o n c l u s i o n s  w ere  
m ade: -
I *  T h a t  a b s c e s s  and s i n u s  f o r m a t i o n  u n d o u b te d ly  
o p e n e d  u p  f r e s h  t i s s u e s  t o  t h e  r i s k  o f  i n f e c t i o n  and 
t h a t  l o c a l  s p r e a d  o f  t h e  d i s e a s e  was s e e n  on num erous  
o c c a s i o n s  and m o st  m a rk e d ly  i n  l e s i o n s  i n  w h ic h  t h e  
p r im a r y  f o c u s  was a c u t e  and  d e e p  l y i n g  w i t h  a  s i n u s  
t r a c k  r u n n i n g  t h r o u g h  a n  e x t e n t  o f  s o f t  t i s s u e .
I I .  T h a t  g e n e r a l  s p r e a d  r e s u l t e d  f ro m  i n f e c t i o n  i n  
v e r y  few  i n s t a n c e s  and e v e n  t h e n  was n o t  d e f i n i t e l y  
c a u s e d  b y  i t .
I I I .  T h a t  o n  o n ly  3 o c c a s i o n s  was t h e r e  i n c o m p l e t e  
e v i d e n c e  t h a t  t h e  a d d i t i o n  o f  a  s e c o n d a r y  i n f e c t i o n  t o  
a  s i n u s  a c t e d  a s  a  s t i m u l u s  t o  t h e  p r im a r y  f o c u s .
I V .  T h a t  s i n u s  f o r m a t i o n  p l u s  s e c o n d a ry  i n f e c t i o n  
was d e t r i m e n t a l  t o  t h e  p a t i e n t s ’ g e n e r a l  h e a l t h  and  was 
a  d e f i n i t e  d e t e r r e n t  t o  r e c o v e r y  i n  a  n um ber  o f  o a s e s  
b u t  t h a t  i n  t h e  m a j o r i t y  t h e  e f f e c t  was m in im a l  and 
w as overcom e  b y  t h e  p a t i e n t  q u i t e  r e a d i l y .  On t h i s  
b a s i s  t h e  m o st  s e r i o u s  s i t e s  w i t h  ad d ed  i n f e c t i o n  w ere  
v e r t e b r a e ,  h i p  j o i n t s ,  k n e e  j o i n t s  and a n k l e  j o i n t s .
V . /
V. T h a t  i n  e v e r y  e x am p le  show ing  any d e t r i m e n t a l  
f e a t u r e  t h e  s e c o n d a r y  i n f e c t i o n  was a  s t r e p t o c o c c u s  
arid t h a t  i n  a l l  s e r i o u s  c a s e s  t h i s  o rg a n is m  was 
B .  h a e m o l y t i c  i n  c h a r a c t e r .
T h e re  r e m a in s  t o  b e  d i s c u s s e d  one m ore f e a t u r e  
show n b y  s i n u s e s ,  n a m e ly ,  t h e i r  r e c u r r e n c e .  T h is  
f e a t u r e  h a s  b e e n  a s c r i b e d  t o  many f a c t o r s  i n c l u d i n g  
t h e  r e c r u d e s c e n c e  o f  a  d o rm a n t  s e c o n d a r y  i n f e c t i o n .
An e x a m i n a t i o n  o f  s e v e r a l  o f  t h e s e  s i n u s e s  b a c t e r l o -  
l o g i c a l l y ,  a f t e r  t h e i r  r e c u r r e n c e ,  r e v e a l e d  t h e  p r e ­
s e n c e  o f  v e r y  f r i a b l e  and  v e r y  s p a r s e  o r g a n i s m s .
I n  c e r t a i n  i n s t a n c e s  s t r e p t o c o c c i  w ere  r e c o v e r e d  b u t  
t h e y  w e re  e i t h e r  n o n - h a e m o l y t i c  i n  c h a r a c t e r  o r  so  
f r i a b l e  t h a t  c u l t u r e  was i m p o s s i b l e ,  f a c t o r s  w h ic h  
a u g u r e d  i l l  f o r  t h e i r  a b i l i t y  t o  r e o p e n  a  s i n u s  t r a c k  
b y  v i r t u e  o f  t h e i r  p a t h o g e n i c  p o w e r s .  A c c o r d in g ly  
a t t e n t i o n  was d i r e c t e d  t o  o t h e r  f e a t u r e s  p r e s e n t e d  b y  
t h e  c a s e s  w i t h i n  t h e  i n v e s t i g a t i o n  and  a  g r a p h  was 
p r e p a r e d  c o m p a r in g  t h e  d a t e s  on  w h ic h  s i n u s e s  h e a l e d  
w i t h  t h e  d a t e s  on  w h ic h  t h e  t u b e r c u l o u s  l e s i o n  c o r r e s  
p o n d in g  becam e i n a c t i v e  c l i n i c a l l y  and r a d i o l o g i c a l l y
GRAPH 3 . /
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Thus o f  43 c a s e s  o f  bone  t u b e r c u l o s i s  w i t h  d i s ­
c h a r g i n g  s i n u s e s  t h e  p r im a r y  l e s i o n  was i n a c t i v e  c l i n ­
i c a l l y  and r a d i o l o g i c a l l y  b e f o r e  o r  a t  t h e  same t im e  
a s  t h e  s i n u s  h e a l e d  i n  30 i n s t a n c e s  and a  f e a t u r e  o f  
n o t e  was t h e  c l o s e  r e l a t i o n s h i p  e x h i b i t e d  b e tw e e n  
t h e s e  two f a c t o r s .  Where t h i s  o r d e r  was r e v e r s e d ,  a s  
i t  was i n  12 i n s t a n c e s ,  f i r m  h e a l i n g  o c c u r r e d  i n  8 
a n d  r e p e a t e d  r e c u r r e n c e  to o k  p l a c e  i n  4 .  I n  one i n ­
s t a n c e  t h e  p r im a r y  l e s i o n  was i n a c t i v e  b u t  t h e  s i n u s  
w as s t i l l  p a t e n t  a f t e r  a  p e r i o d  o f  one y e a r .  An i n ­
f e r e n c e  was draw n t h a t  t h e  h e a l i n g  o f  a  s i n u s  was 
c l o s e l y /
c l o s e l y  r e l a t e d  t o  t h e  h e a l i n g  o f  a  p r im a r y  l e s i o n  
w h ic h  c a u s e d  i t .  A d d in g  t o  t h i s  t h e  p r e v i o u s  o b s e r v a ­
t i o n s  t h a t  s e c o n d a r y  i n f e c t i o n  t e n d e d  t o  d i s a p p e a r  i n  
h e a l i n g  s i n u s e s  and t h a t  t h e  m o st  g r a v e  i n f e c t i o n  w i t h  
s e r i o u s  c o n s e q u e n c e s  a lm o s t  i n v a r i a b l y  o c c u r r e d  i n  
a c u t e  fo rm s  o f  t u b e r c u l o s i s  i t  w as f e l t  t h a t  t h e  
s e c o n d a r y  i n f e c t i o n s  w ere  a p t l y  named a s  t h e y  w ere  
o n l y  c a p a b l e  o f  t h e i r  g r e a t e s t  d e s t r u c t i v e  pow ers  i n  
t h e  s u i t a b l e  s o i l  p r o v id e d  f o r  them  b y  t h e  t u b e r c u l o u s  
p r o c e s s .  E xam ples  o f  t h i s  w e re  s e e n  i n  t h e  u n c o m p l i c a ­
t e d  c o u r s e  f o l l o w e d ,  e v e n  b y  w id e  s i n u s e s ,  when t h e  
p r im a r y  f o c u s  was t h o r o u g h l y  rem oved s u c h  a s  was p o s ­
s i b l e  i n  some lo n g  b o n e  and g l a n d u l a r  l e s i o n s .
C o n t i n u i n g  t h e  i n v e s t i g a t i o n  o v e r  a  l o n g  p e r i o d  
e n a b le d  t h e  end  r e s u l t s  o f  t h e  i l l n e s s  t o  b e  a p p r e c i a ­
t e d ,  a s  w i t h  c o m p a r a t i v e l y  few  e x c e p t i o n s  a  d e f i n i t e  
r e s u l t  was a c h ie v e d  w i t h  t h e  c a s e s  u n d e r  o b s e r v a t i o n .
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Em bodying t h e  r e s u l t s ,  r e v e a l e d  t h a t  t h e r e  was a  m o r t ­
a l i t y  o f  a p p r o x i m a t e l y  12$ and  a  c o m p le te  r e c o v e r y  o f  
a p p r o x i m a t e l y  6 5 $ .  C e r t a i n  c a s e s  w ere  s t i l l  a c t i v e  
and  o f  t h e s e  7$  w e re  d e t e r i o r a t i n g ,  8$  w ere  im p ro v in g  
and  10$ w ere  i n  s t a t u  quo a n t e .  T h e se  r e s u l t s  a p p e a r  
g o o d  b u t  com pare  u n f a v o u r a b l y  w i t h  t h o s e  t a k e n  f ro m  t h e  
t o t a l  d i s m i s s a l s  o f  c o m p a ra b le  c a s e s  f ro m  t h e  same 
h o s p i t a l  f o r  two c o n s e c u t i v e  y e a r s  i n  t h e  m id d le  o f  
t h e  i n v e s t i g a t i o n .  T h e se  w e r e ,  i n  a p p r o x im a te  f i g u r e s :  
D ie d  7 . 4 $ ,  I r r e g u l a r l y  d i s m i s s e d  2 . 2 $ ,  H e a le d  9 0 . 4 $ .
Of t h e  c a s e s  i n v e s t i g a t e d  65 h a d  h a d  a  s t r e p t o c o c c a l  
s e c o n d a r y  i n f e c t i o n  and 37 h a d  n o t  and  t h e  f i g u r e s  i n  
t h e  co lum ns I I  and  I I I  o f  t h e  t a b l e  showed t h e  v e r y  
much b e t t e r  r e s u l t s  o b t a i n e d  i n  p a t i e n t s  who re m a in e d  
f r e e  f ro m  s t r e p t o c o c c a l  s e c o n d a r y  i n f e c t i o n s • E n t e r i n g  
i n t o  t h e s e  r e s u l t s  was t h e  a c t i v i t y  o f  t h e  p r im a r y  
l e s i o n  and  t h e s e  f i g u r e s  g i v e  d e f i n i t e  p r o o f  o f  an  
e a r l i e r  s t a t e m e n t  t h a t  s t r e p t o c o c c i  w ere  m ore  commonly 
f o u n d  i n  a s s o c i a t i o n  w i t h  t h e  m ore  a c u t e  c a s e s  o f  
t u b e r c u l o s i s .  I t  was t o  b e  e x p e c t e d  t h a t  t h e  more 
a c t i v e  p r im a r y  l e s i o n s  w ould  h a v e  a  g r e a t e r  m o r t a l i t y  
t h a n  t h e  l e s s  a c t i v e  y e t  t h e  s e r i e s  o f  f i g u r e s  s u g g e s t  
t h a t  t h o s e  s i n u s e s  i n f e c t e d  w i t h  s t r e p t o c o c c i  showed 
a  r e l a t i v e l y  g r e a t e r  m o r t a l i t y  t h a n  a  s t r i c t  p r o p o r t i o n  
w o u ld  h a v e  a l l o w e d .
The r e s u l t  o f  t r e a t m e n t  v a r i e d  a c c o r d i n g  t o  t h e
s i t e /
s i t e  a f f e c t e d  b y  t h e  d i s e a s e  and when t h e s e  f i g u r e s  
w e re  a b s t r a c t e d  i t  w as s e e n  t h a t  t h e  m ost d i s a p p o i n t i n g  
o c c u r r e d  i n  r e l a t i o n  t o  d i s e a s e  o f  t h e  v e r t e b r a e .
VERTEBRAL TUBERCULOSIS.
Of 23 p a t i e n t s  w i t h  d i s e a s e  i n  t h i s  a r e a  t h e r e  
w ere  6 who d i e d ,  5 who w e re  d e t e r i o r a t i n g ,  4  i n  a  
s t a t i o n a r y  c o n d i t i o n  ,  2 who w ere  im p ro v in g  and o n ly  
6 i n  whom t h e  d i s e a s e  was h e a l e d ,  f i g u r e s  w h ic h  com pare 
u n f a v o u r a b l y  w i t h  t h e  r e s u l t s  o f  t r e a t m e n t  o f  a l l  c a s e s  
o f  d i s e a s e  o f  t h e  v e r t e b r a e  w here  t h e r e  w ere  10 d e a t h s  
an d  6 1  c a s e s  h e a l e d  o u t  o f  73 d i s m i s s a l s .  A l l  6 p a t i ­
e n t s  who d i e d  w ere  e x t r e m e l y  t o x i c  f ro m  t h e i r  s e c o n d ­
a r i l y  i n f e c t e d  s i n u s e s  and a l l  w ere  s u f f e r i n g  f ro m  
a m y lo id  d i s e a s e .  Amongst t h o s e  whose c o n d i t i o n  was 
d e t e r i o r a t i n g  2 h a d  d e v e lo p e d  a m y lo id  d i s e a s e  a n d ,  w i t h  
o n e  e x c e p t i o n ,  w ere  e x t r e m e l y  t o x i c  f ro m  t h e i r  s i n u s e s .  
The e x c e p t i o n  was a  c a s e  w i t h  c h r o n i c  d i s e a s e  o f  t h e  
c e r v i c a l  v e r t e b r a e  w h ich  h a d  b e e n  i n  e x i s t e n c e  f o r  10 
y e a r s .  The 4  w h ic h  r e m a in e d  s t a t i o n a r y  h a d  t h e  common 
f e a t u r e  o f  a  m i ld  i n f e c t i o n  i n  t h e i r  s i n u s e s  and  s t i l l  
a c t i v e  p r im a r y  l e s i o n s  a n d ,  i n  a l l  i n  whom im p ro v em en t 
o c c u r r e d ,  t h e  s e c o n d a r y  i n f e c t i o n  was m i ld  i n  d e g r e e  
and  t h e  r e s i s t a n c e  o f  t h e  p a t i e n t  g o o d .  T hose  w h ic h  
h e a l e d  h a d  a  s t r e p t o c o c c a l  s e c o n d a r y  i n f e c t i o n  i n  o n ly  
one  i n s t a n c e ,  t h e  r e m a in d e r  b e i n g  e i t h e r  s t e r i l e  o r  
h a r b o u r i n g  l e s s  p a t h o g e n i c  o r g a n i s m s .  W i th in  t h i s  
s e r i e s  was a  p a t i e n t  who made a  r e c o v e r y  f ro m  w h a t  was 
c l i n i c a l l y /
c l i n i c a l l y  a m y lo id  d i s e a s e .  T h is  p a t i e n t  was a d m i t t e d  
w i t h  d i s c h a r g i n g  s i n u s e s  and a c t i v e  t u b e r c u l o s i s .  He 
was t o x i c  and d e v e l o p e d  a n  e n l a r g e d  l i v e r ,  a  *waxy* 
a p p e a r a n c e  and a l b u m i n u r i a .  F o l l o w i n g  an  a t t a c k  o f  
j a u n d i c e  h i s  symptoms and  s i g n s  a b a t e d  and h e  s lo w ly  
im p ro v e d  t o  b e  d i s m i s s e d ,  h e a l e d .
On t h e  w ho le  t h e s e  r e s u l t s  w ere  v e r y  d i s a p p o i n t i n g  
and  d i s p l a y e d  t h e  g r a v i t y  o f  t h e  s e c o n d a r y  i n f e c t i o n  a s  
a  f a c t o r  m i l i t a t i n g  a g a i n s t  r e c o v e r y .
TUBERCULOSIS OF THE HIP JOINT.
W i th in  t h i s  s e r i e s  t h e r e  w ere  18 c a s e s  o f  whom 
2 d i e d ,  2 d e t e r i o r a t e d ,  1 re m a in e d  s t a t i o n a r y ,  2 im ­
p r o v e d  and 11 h e a l e d .  C o m p a ra t iv e  f i g u r e s  f o r  a l l  
c a s e s  o f  t h i s  a r e a  w ere  3 d e a t h s ,  1 i r r e g u l a r  d i s m i s s a l  
and  60 who h e a l e d  o u t  o f  64 c a s e s ,  s t i l l  sh o w in g  p o o r e r  
r e s u l t s  w i t h i n  t h e  s e r i e s  i n v e s t i g a t e d  b u t  n o t  s o  
m a r k e d ly  i n f e r i o r  a s  w ere  t h e  p r e v i o u s  r e s u l t s .  D e a th  
o c c u r r e d  i n  two i n s t a n c e s  w h ere  t h e r e  was a c u t e  p r o ­
g r e s s i v e  t u b e r c u l o s i s  w i t h  h e a v i l y  i n f e c t e d  s i n u s e s  and 
a m y lo id  d i s e a s e  a s  a  t e r m i n a l  f e a t u r e .  B o th  e x a m p le s  
w h e re  d e t e r i o r a t i o n  o c c u r r e d  w ere  s t i l l  s u f f e r i n g  f ro m  
a c t i v e  t u b e r c u l o s i s  when t h e  i n v e s t i g a t i o n  was c o n ­
c l u d e d  and i n  b o t h  t h e r e  was a  h e a v y  s e c o n d a r y  i n f e c ­
t i o n  b y  s t r e p t o c o c c i  w i t h  m arked to x a e m ia  and o t h e r  
c o m p l i c a t i o n s ,  f e a t u r e s  a l s o  shown b y  t h e  c a s e s  w h ic h  
w e r e /
w ere  r e m a in in g  i n  a  s t a t i o n a r y  c o n d i t i o n .  Im p ro v em en t 
o c c u r r e d  i n  2 and h e a l i n g  i n  7 i n s t a n c e s  w h ere  t h e r e  
was a  s t r e p t o c o c c a l  s e c o n d a r y  i n f e c t i o n  on t h e  s i n u s e s  
an d  i n  some o f  them  t h e  e f f e c t  o f  t h o s  i n f e c t i o n  was 
o n l y  overcom e a f t e r  lo n g  and  c a r e f u l  t r e a t m e n t .  I n  
d i s e a s e  o f  t h i s  j o i n t ,  e v e n  w i t h  a  s e r i o u s  s e c o n d a r y  
i n f e c t i o n ,  t h e  r e s u l t s  o f  t r e a t m e n t  w ere  b e t t e r  d e s p i t e  
t h e  f a c t  t h a t  t h e  i n f e c t i o n  was a s  s e v e r e ,  i f  n o t  more 
s e v e r e ,  t h a n  i n  many o f  t h e  v e r t e b r a l  l e s i o n s .  The 
o n l y  d i f f e r e n c e  l a y  i n  t h e  r e l a t i v e l y  s h o r t e r  c o u r s e  o f  
t h e  t u b e r c u l o u s  p r o c e s s  I n  t h e  h i p  j o i n t s  w i t h ,  a s  was 
p o i n t e d  o u t , a  s h o r t e r  c o u r s e  f o r  t h e  s i n u s e s  r e s u l t i n g  
i n  a  l e s s  p r o lo n g e d  d r a i n  u p o n  t h e  p a t i e n t ' s  r e s i s t a n c e .
TUBERCULOSIS OF M E  KNEE JOIHT.
T h is  l e s i o n  showed much b e t t e r  r e s u l t s .  O f 7 
p a t i e n t s ,  1 d i e d ,  1 was im p ro v in g  and 5 w ere  h e a l e d .  
S t i l l  w o r s e ,  h o w e v e r ,  t h a n  2 d e a t h s  i n  33 p a t i e n t s  
w h ic h  w ere  t h e  g e n e r a l  r e s u l t s .  The c a s e  i n  w h ic h  
d e a t h  o c c u r r e d  was one i n  w h ic h  t h e  s t r e p t o c o c c a l  
s e c o n d a r y  i n f e c t i o n  was h e l d  p a r t l y  r e s p o n s i b l e  f o r  
t h e  r a p i d  d e t e r i o r a t i o n  o f  t h e  p a t i e n t  and t h e  g e n e r a l  
s p r e a d  o f  t u b e r c u l o s i s  w h ic h  r e s u l t e d  i n  d e a t h .  The 
c a s e  i n  w h ic h  im p ro v em en t w as r e c o r d e d  was o n l y  u n d e r  
o b s e r v a t i o n  f o r  a  r e l a t i v e l y  s h o r t  p e r i o d  o f  t i m e  b u t  
i t  was f e l t  t h a t  a  s a t i s f a c t o r y  r e s u l t  was u n d e r  w ay . 
Once m ore  t h e  s e c o n d a r y  i n f e c t i o n s  w ere  g r o s s  and 
c a u s e d /
c a u s e d  e x t e n s i v e  damage w h ic h  was f o r t u n a t e l y  l i m i t e d  
b y  t h e  r e l a t i v e l y  s h o r t  c o u r s e  o f  t h e  i l l n e s s .
TUBERCULOSIS OF THE ANKLE JOINTS- 
The r e s u l t s  h e r e  w ere  e x c e l l e n t  and 100$ r e c o v e r y  
was a c h i e v e d ,  t h u s  e q u a l l i n g  t h e  f i g u r e s  a c h i e v e d  o v e r  
a l l  t y p e s  o f  t h i s  l e s i o n .  A g a in ,  h o w e v e r ,  t h e  s e c o n d ­
a r y  i n f e c t i o n s  and c o m p l i c a t i o n s  w e re  s e v e r e ,  n e c e s ­
s i t a t i n g  a m p u ta t io n  i n  2 i n s t a n c e s  a s  a  c u r a t i v e  m e a s ­
u r e .  A t t h e  b e g i n n i n g  o f  t h e  c h a p t e r  a  n o t e  was made 
o n  t h e  r e l a t i v e l y  l o n g  c o u r s e  o f  l e s i o n s  o f  t h i s  r e g i o n .  
O b s e r v a t i o n  r e v e a l e d  t h a t  t h i s  was due  t o  t h e  te n d e n c y  
f o r  t h e  o s  c a l c i s  t o  f r a g m e n t  and f o rm  s e q u e s t r a  w h ich  
came away f ro m  t im e  t o  t i m e .
TUBERCULOSIS OF THE LONG BORES.
L e s i o n s  o f  t h e s e  a r e a s  w ere  s a t i s f a c t o r y  i n  t h e i r  
t e r m i n a t i o n  a s ,  o f  12 c a s e s ,  8 h e a l e d ,  1 w as h e a l i n g  
and  3 w ere  s t a t i o n a r y .  T h e se  c a s e s  c a l l  f o r  n o  re m a rk  
e x c e p t  t h a t  o f  t h e  s t a t i o n a r y  c a s e s  2 w ere  u n d e r  o b ­
s e r v a t i o n  f o r  r e l a t i v e l y  s h o r t  p e r i o d s  o f  t i m e .
TUBERCULOUS DACTYLITIS.
D a c t y l i t i s  d i d  n o t  y i e l d  s u c h  s a t i s f a c t o r y  r e s u l t s  
m a i n l y  on a c c o u n t  o f  t h e  damage c a u s e d  b y  t h e  s e c o n d a r y  
i n f e c t i o n .  Of 11 c a s e s ,  1 d i e d ,  1 s u f f e r e d  a n  a m p u ta ­
t i o n ,  3 showed a n  Im provem en t and  6 h e a l e d ,  y i e l d i n g  a  
c o m p a r i s o n  w i t h  3 d e a t h s  and 17 r e c o v e r i e s  f ro m  20 u n ­
s e l e c t e d /
u n s e l e c t e d  p a t i e n t s .  The d e a t h  o c c u r r e d  p u r e l y  b y  
r e a s o n  o f  t h e  v i r u l e n t  n a t u r e  o f  t h e  t u b e r c u l o u s  i n ­
f e c t i o n .
TUBERCULOSIS OF GLAKDS AHD SOFT TISSUES.
From a  t o t a l  o f  14 p a t i e n t s ,  1 d i e d  and 13 r e ­
c o v e r e d ;  f i g u r e s  c o m p a ra b le  w i t h  2 d e a t h s  and 58  r e ­
c o v e r i e s  o u t  o f  a  g r o s s  t o t a l  o f  60 p a t i e n t s  t r e a t e d  
o v e r  a  num ber o f  y e a r s  i n  t h e  h o s p i t a l  when i t  was r e ­
m em bered t h a t  t h e  d e a t h  w h ich  o c c u r r e d  was d u e  t o  
a d d e d  p u lm o n a ry  d i s e a s e .  I t  was t o  b e  e x p e c t e d  t h a t  
t h e s e  r e s u l t s  w ould  c o r r e s p o n d  v e r y  c l o s e l y  a s  a p p r o x ­
i m a t e l y  80$  o f  g l a n d u l a r  l e s i o n s  fo rm  a b s c e s s e s  and  
s i n u s e s .
MISCELLAIBOUS L E S I01S .
I n  t h i s  g ro u p  o f  9 c a s e s ,  1 d i e d ,  1 was im p ro v in g  
an d  7 h e a l e d  b ey o n d  w h ic h  s t a t e m e n t  n o  m ore c a n  b e  
s a i d  a s  n o  c o m p a ra b le  s e r i e s  o f  c a s e s  w ere  p o s s i b l e .
A c o n c l u s i o n  was fo rm e d  t h a t  t h e  g r a v i t y  o f  a  c a s e  
d e p e n d e d  u p o n  t h e  s i t e  o f  t h e  p r im a r y  l e s i o n  and t h a t  
l e s i o n s  o f  g l a n l s ,  s o f t  t i s s u e s ,  l o n g  b o n e s  and m i s c e l ­
l a n e o u s  p a r t s  p u r s u e d  t h e i r  c o u r s e  r e g a r d l e s s  o f  a d d ­
i t i o n a l  p y o g e n ic  i n f e c t i o n .  A lso  t h a t  t h e  r e v e r s e  h e l d  
i n  e x a m p le s  o f  d i s e a s e  o f  t h e  v e r t e b r a e  o r  h i p  j o i n t s  
t o  a  m a rk e d  d e g r e e  and l e s s  m a rk a b ly  i n  t h e  i n s t a n c e s  
o f  t h e  k n e e  and a n k le  j o i n t s .  I n  s h o r t ,  s i n u s  f o r m a ­
t i o n /
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f o r m a t i o n  and s e c o n d a r y  i n f e c t i o n  w ere  t o  b e  f e a r e d  
w h ere  t h e  s i t e ,  n a t u r e  and  c o u r s e  o f  t h e  p r im a r y  l e s i o n  
a f f o r d e d  t h e  i n f e c t i o n  a  p r o lo n g e d  r e s i d e n c e  and a c t ­
i v i t y .  I t  was a l s o  c o n c l u d e d ,  i n  v ie w  o f  t h e  e x p e r i ­
m e n t a l l y  a s c e r t a i n e d  low  v i r u l e n c e  o f  t h e  m o s t  d a n g e r ­
o u s  s e c o n d a r y  i n f e c t i o n ,  n a m e ly  s t r e p t o c o c c i ,  t h a t  t h e  
l o c a l  r e s i s t a n c e  o f  t h e  a f f e c t e d  p a r t s  was m a rk e d ly  
d i m i n i s h e d .
b a c t e r i o l o g i c a l l y  f o r  s e c o n d a r y  i n f e c t i o n  f ro m  t h e i r  
i n c e p t i o n  u n t i l  t h e y  fo rm ed  s i n u s e s .  A c c o r d in g ly  t h e  
p u s  w h ic h  was a s p i r a t e d  f ro m  57 a b s c e s s e s  was e x am in ed  
i n  t h i s  m an n er  w i t h  a  t o t a l  o f  188 e x a m i n a t i o n s .  I n  
some i n s t a n c e s  one s p e c im e n  o n ly  was exam ined  w h e re a s  
o t h e r s  w ere  exam ined  on n um erous  o c c a s i o n s ,  t h e  g r e a t e s t  
n um ber  o f  s e r i a l  e x a m in a t io n s  i n  one  a b s c e s s  b e i n g  2 3 .  
T h e se  57 a b s c e s s e s  w ere  g ro u p e d  a s  f o l l o w s
I . T hose  w h ic h  w ere  t r a c e d  t o  b r e a k i n g
p o i n t  o r  i n c i s i o n .  . . .  21
I I . T h o se  w h ic h  h e a l e d  w i t h o u t  s i n u s  f o r m a ­
t i o n  o r  f a i l e d  f o r  o t h e r  r e a s o n s  t o  fo rm  
s i n u s e s .  . . . . .  30
I I I .  T h o se  w h ic h  w ere  i n  c l o s e  r e l a t i o n  t o  
s i n u s e s  6
an d  t h e  r e l e v a n t  d e t a i l s  w ere  t a b u l a t e d .
TABLE 4 3 . /
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TABLE 4 3 .
Name
S i t e  o f  
d i s e a s e .
N o . o f  
E xam s.
D a te  o f  
L a s t  e x a m in a t io n
b a t e  o t  
S in u s  
F o r m a t io n R e s u l t .
J .B Sacrum 1 1 5 .1 0 .3 3 1 8 .1 0 .3 3 S t e r i l e
J . B . T h ig h 18 1 8 .1 1 .3 4 1 .7 .3 4 D o .
J . S . L v . 8 1 1 .2 .3 4 1 4 .2 .3 4 D o.
J .M cB . D o r s a l
s p i n e
2 1 3 .1 1 .3 3 2 8 .1 1 .3 3 Do.
J .A R t . h i p 23 1 2 .6 .3 4 1 4 .6 .3 4 Do .
R .K . C e r v .
s p in e
1 3 0 . 1 . 3 4 2 . 2 . 3 4 Do.
W.G. H ip 7 2 4 . 3 .3 4 2 8 . 3 .3 4 Do.
P . T . H ip 1 3 . 1 2 .3 3 5 . 1 2 .3 3 Do.
T .C .O . H ip 1 7 . 4 . 3 4 2 4 . 4 .3 4 D o .
W.L. H ip 1 2 3 .1 1 .3 3 2 5 .1 2 .3 3 D o .
J . G . Knee 9 1 0 .4 .3 4 1 0 .4 .3 4 D o.
M.C. Knee 4 1 5 . 5 .3 4 5 . 6 . 3 4 D o .
M.B. Knee 1 9 . 1 1 .3 3 9 . 1 1 .3 3 Do.
I . G . A nk le 5 1 8 .1 2 .3 3 1 9 .1 2 .3 3 D o.
J . G . A nkle 8 1 2 . 6 .3 4 1 8 . 6 .3 4 D o .
H «McK • A nkle 3 2 2 . 7 . 3 4 2 3 . 7 . 3 4 Do.
J . R . G la n d s 1 3 1 .1 0 .3 3 J u s t  b e f o r e  
i n c i s i o n  
2 7 . 3 . 3 4 Do.
J J i o G . G la n d s 2 2 5 . 3 . 3 4 2 7 . 3 . 3 4 D o .
J . C . S o f t
t i s s u e s
3 2 3 . 5 .3 4 2 8 . 5 . 3 4 S t r e p t o c o c c i .
D .R . R ib 1 2 5 . 6 . 3 4 2 . 8 . 3 4
i n c i s e d
S t e r i l e
A.K. L e f t
e lbow
8 2 9 . 3 .3 4 1 . 4 . 3 4 D o .
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T a b le  43. was b a s e d  on t h e  c a s e s  f a l l i n g  i n t o  
G roup  I  a b o v e ,  and shews t h e  b a c t e r i o l o g i c a l  r e s u l t s  
and  d a t e s  o f  t h e  l a s t  e x a m in a t io n  o f  t h e  a b s c e s s  c o n ­
t e n t s  w h ic h  was made b e f o r e  s i n u s  f o r m a t i o n  o c c u r r e d .
I n  s e p a r a t e  co lum ns a r e  shown t h e  n um ber  o f  o c c a s i o n s  
on w h ic h  e a c h  a b s c e s s  was ex am in ed  and  t h e  d a t e s  on  
w h ic h  t h e  s i n u s e s  f o r m e d .  The m a j o r i t y  o f  t h e  c a s e s  
fo rm e d  s i n u s e s  s h o r t l y  a f t e r  t h e  d a t e  o f  t h e  l a s t  
e x a m i n a t i o n  b u t  i n  some i n s t a n c e s  t h e  p e r i o d  was p r o ­
l o n g e d .  One e x am p le  i n c l u d e d  shows t h a t  a  p e r i o d  o f  
tw o  and a  h a l f  m on ths  e l a p s e d  b e tw e e n  t h e  l a s t  e x a m in a ­
t i o n  and s i n u s  f o r m a t i o n  b e c a u s e  i n  t h i s  i n s t a n c e  no  
a p p r e c i a b l e  amount o f  p u s  g a t h e r e d  i n  t h e  i n t e r v e n i n g  
p e r i o d ,  t h e  s i n u s  b e i n g  fo rm e d  b y  a  v e r y  s m a l l  l e a k  
t h r o u g h  a n  o ld  n e e d l e  p u n c t u r e .  The o t h e r  e x a m in a ­
t i o n s  h o w e v e r ,  w ere  s u f f i c i e n t l y  c l o s e  t o  t h e  d a t e  o f  
s i n u s  f o r m a t i o n  t o  b e  c e r t a i n  t h a t  t h e  p o s s i b i l i t y  o f  
a  s e c o n d a r y  i n f e c t i o n  e n t e r i n g  and  m u l t i p l y i n g  i n  t h e  
i n t e r v a l ,  s u f f i c i e n t l y  t o  b e  h a r m f u l ,  was n e g l i g i b l e .  
Y e t  i n  a l l  i n s t a n c e s  e x c e p t  two t h e  e x a m i n a t i o n s  f a i l e d  
t o  r e v e a l  t h e  p r e s e n c e  o f  any  s e c o n d a r y  i n f e c t i o n .
The e x c e p t i o n s  w e r e J -
I *  a  g r o i n  a b s c e s s ,  s u b c u ta n e o u s  i n  i t s  l a t e r  s t a g e s  
a n d  d i f f i c u l t  t o  a s p i r a t e  and
I I .  a  s m a l l  s u b c u ta n e o u s  s o f t  t i s s u e  a b s c e s s  o f  t h e  
lo w e r  c a l f .
The i n f e c t i o n s  r e c o v e r e d  w e re  r e s p e c t i v e l y : -
i . /  ;
I .  a  s m a l l  unnamed Gram n e g a t i v e  b a c i l l u s  and
I I .  a  f a i n t l y  B .  h a e m o l y t i c  s t r e p t o c o c c u s ,
b u t  i n  n e i t h e r  c a s e  was t h e r e  any  c l i n i c a l  m a n i f e s t a ­
t i o n  o f  t h e  p r e s e n c e  o f  a  s e c o n d a r y  i n f e c t i o n .  I n  
b o t h  t h e  i n t e g r i t y  o f  t h e  s k i n  s u r f a c e  o v e r  t h e  a b s c e s s  
was d o u b t f u l .
T h e r e f o r e  i n  G roup I ,  2 1  t u b e r c u l o u s  a b s c e s s e s  
fo rm e d  s i n u s e s  u n d e r  o b s e r v a t i o n  and  i n  19 n o  b a c t e r i o ­
l o g i c a l  e v id e n c e  o f  any  s e c o n d a r y  i n f e c t i o n  o c c u r r i n g  
p r i o r  t o  s i n u s  f o r m a t i o n  was n o t e d .  I n  2 w here  t h i s  
i n f e c t i o n  was fo u n d  t h e  c l i n i c a l  f e a t u r e s  c a s t  d o u b t  
u p o n  t h e  i n t e g r i t y  o f  t h e  a b s c e s s  a t  t h e  t im e  o f  t h e  
e x a m i n a t i o n  and showed n o  e v i d e n c e  t h a t  t h e s e  o r g a n i s m s  
w e re  a n  a i d  t o  s i n u s  f o r m a t i o n .  F rom  t h i s  i t  was i n ­
f e r r e d  t h a t  t h e  p y o g e n ic  c o c c i  and  o t h e r  o r g a n is m s  
w h ic h  w ere  i s o l a t e d  f ro m  t h e  s i n u s e s  m u s t  g a i n  i n g r e s s  
a f t e r  t h e  s i n u s  h a d  f o rm e d .
The c a s e s  c o n p r i s i n g  G ro u p  I I  w e re  t a b u l a t e d  a s  
w e re  t h o s e  i n  G roup I ,  and  t w e n t y - s e v e n  o f  them  showed 
n o  e v i d e n c e  o f  a  s e c o n d a r y  i n f e c t i o n  g a i n i n g  i n g r e s s  t o  
t h e  a b s c e s s .
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Name.
S i t e  o f  
d i s e a s e .
S i t e  o f  
a b s c e s s
N o . o f  
Exams.
b a t e  o f  1 s t  
& l a s t  exam.
R e s u l t  o f  
Exam.
P i n a l  
R e s u l t .
J . B . Sacrum R t . g r o i n 4 1 3 . 2 . 2 3 -
2 0 . 3 . 3 4
S t e r i l e H e a le d
G .McC . D o r s a l  L .
s p i n e
B ack 1 1 . 2 . 3 4 S t e r i l e No s i n u s  
d i e d .
J .M . D .L .  s p i n e P s o a s 1 3 1 . 1 .3 4 S t e r i l e H e a le d
A.C. D o r s a l
s p i n e
Lumbar 10 2 2 . 1 . 3 4 -
1 1 .7 .3 4
S t e r i l e H e a le d
J  .McG • L . s a c r o ­
i l i a c
B ack 1 2 5 .1 1 .3 3 S t e r i l e H e a le d
H.A. Lumbar
s p i n e
P s o a s 1 0 .3 3 S t e r i l e H e a le d
M.S. LV3-5 P s o a s 1 1 3 . 1 .3 4 S t e r i l e H e a le d
D.H. LV5 8 V . I . P s o a s 3 1 9 . 1 .3 4 S t e r i l e H e a le d
T .K . L . h i p T h ig h 2 1 5 .1 .3 4
1 2 .3 .3 4
S t e r i l e H e a le d
E.M oI. L . h i p T h ig h 11 1 2 . 1 . 3 4 -
4 . 7 . 3 4
S t e r i l e H e a le d
G.M. L . h i p T h ig h 13 1 1 . 1 1 .3 5 -
2 4 . 0 .3 4
S t e r i l e H e a le d
E.W. L . h i p T h ig h 5 1 1 .3 3 -
7 . 1 . 3 4
S t e r i l e H e a le d
W.G. H ip T h ig h 2 1 0 . 2 . 3 4 -
7 . 1 . 3 4
S t e r i l e H e a le d
R.C. Knee 1 1 3 .1 1 .3 3 S t e r i l e H e a le d
AJ3. M s e n t . 
G l o s .
G r o in 1 1 9 .1 .3 4 S t e r i l e H e a le d
J . P . I n g .
g la n d
G ro in 1 2 0 . 8 .3 4 S t e r i l e H e a le d
J .C . C e r v .
g l d .
Neck 4 4 . 1 . 3 4 -
1 2 . 1 .3 4
S t e r i l e H e a le d
TABLE 4 4 . ( c o n t in u e d )
Name.
S i t e  o f  
d i s e a s e .
S i t e  o f  
a b s c e s s
l lo .  o f
E x am s.
D a te  o f  1 s t  
& l a s t  exarc
f e e s u l t  o f  
Exam.
P i n a l  
r e s u l t .
M .S. C e r v . 
g l d .
Neck 1 2 4 . 4 . 3 4 S t e r i l e H e a le d
H .McD. D o . Do. 1 1 3 .2 .2 3 S t e r i l e H e a le d
E.M. Do. Do. 5 1 8 . 5 . 3 4 -
2 6 . 8 . 3 4
S t e r i l e I  *D .
H .C . W r i s t 1 1 1 .1 1 .3 3 S t e r i l e D ied
I .D . R ib s C h e s t
w a l l
1 1 6 .1 1 .3 5 S t e r i l e S in u s  & 
I  .D .
J .H . W r i s t 1 1 3 . 3 .3 4 S t e r i l e H e a le d
M.T. Os
C a l a i s
H e e l 1 2 6 . 3 .3 4 S t e r i l e H e a le d
LJ3 . R ib s C h e s t
w a l l
2 1 2 . 8 . 3 4 -
1 5 . 8 .3 4
S t a p h s . and 
G . - v e  b a c i l l i
A c u te  
a b s c e s s .
J .N . D o r s a l
s p i n e
B ack 3 S t e r i l e H e a le d  
f i n a l l y  s im s '
R.McK. Elbow 3 1 4 . 2 . 3 4 -
2 1 . 4 . 3 4
S t e r i l e H e a l e d .
W.H. L . t i b i a Leg 3 6 . 7 . 3 4
1 9 .7 .3 4
S t e r i l e D i e d .
J .B . G ro in 1 1 9 .5 .3 4 S t r e p t o c o c c i A c u te  
A b s c e s s  
H e a l e d .
L.O. E a r 1 . 4 .3 4 S t r e p t o c o c c i D o .
T h r e e  e x c e p t i o n s  o c c u r r e d  b u t  t h e i r  c l i n i c a l  and 
b a c t e r i o l o g i c a l  f e a t u r e s  s u g g e s t e d  t h a t  t h e y  w ere  
a c u t e  in f l a m m a to r y  p r o c e s s e s  and  n o t  t u b e r c u l o u s .
T h e i r  d e t a i l s  w e r e : -
I .  An a b s c e s s  o f  t h e  c h e s t  w a l l ,  p u r e l y  s t a p h y l o ­
c o c c a l  i n  o r i g i n  and n e g a t i v e  f o r  t u b e r c u l o u s  when 
t e s t e d  b i o l o g i c a l l y .
I I • An a b s c e s s  b e h in d  t h e  e a r  i n  r e l a t i o n  t o  an 
a c u t e  m a s t o i d .
I I I .  An a c u t e  i n g u i n a l  a d e n i t i s  o c c u r r i n g  i n  r e l a t i o n  
t o  a  s e v e r e l y  i n f e c t e d  s i n u s  i n  a  f o o t .  T h e se  l a s t  
tw o b o t h  y i e l d e d  p u r e  c u l t u r e s  o f  B . h a e m o l y t i c  s t r e p t o ­
c o c c i .  T h e r e f o r e ,  d i s r e g a r d i n g  t h e  e x c e p t i o n s ,  i t  was 
a g a i n  shown t h a t  n o  s e c o n d a r y  i n f e c t i o n s  g a i n e d  i n ­
g r e s s  t o  t u b e r c u l o u s  a b s c e s s e s  d u r i n g  t r e a t m e n t .
F i n a l l y  t h e r e  w ere  t h e  few  c a s e s  i n  G roup I I I , d i f f e r ­
e n t  f ro m  t h e  o t h e r s  i n  t h a t  t h e s e  a b s c e s s e s  w ere  i n  
c l o s e  p r o x i m i t y  b u t  n o t  c o m m u n ic a t in g  w i t h  e x i s t i n g  
s i n u s e s .
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T h e se  a d j o i n i n g  s i n u s e s  w ere  s e c o n d a r i l y  i n f e c t e d  i n  
f o u r  i n s t a n c e s  and  ' S t e r i l e '  i n  tw o and t h e  p u s  a s p i r ­
a t e d  f ro m  t h e  a b s c e s s e s  w h ic h  w ere  i n  p r o x i m i t y  t o  t h e  
l a s t  two was a l s o  f r e e  f ro m  a d d e d  i n f e c t i o n .  I n  t h r e e  
i n s t a n c e s  w h ere  t h e  s i n u s e s  w ere  s e c o n d a r i l y  i n f e c t e d  
t h e  a b s c e s s  c o n t e n t s  w e re  s t e r i l e  b u t  one was s e c o rd . -  
a r i l y  i n f e c t e d .  T h is  a b s c e s s  y i e l d e d  s t a p h ,  a l b u s  
an d  d i p h t h e r o i d  b a c i l l i  w i t h  t h e  b a c i l l i  i n  t h e  
m i n o r i t y  and  t h e  s i n u s  was i n f e c t e d  w i t h  s t a p h ,  a l b u s  
an d  B .  h a e m o l y t i c  s t r e p t o c o c c i  i n  t h e  same o r d e r .
I n  v ie w  o f  t h e  c l o s e  p r o x i m i t y  o f  t h e  a b s c e s s  and 
s i n u s  i n  t h i s  i n s t a n c e  t h e  p o s s i b i l i t y  o f  a n  i n f e c t i o n  
s p r e a d i n g  f ro m  one t o  t h e  o t h e r  was h i g h ,  y e t  t h e  
s t r e p t o c o c c i  i s o l a t e d  f ro m  t h e  s i n u s  w ere  n o t  p r e s e n t  
i n  t h e  a b s c e s s .  T h e r e f o r e ,  i f  a  c o m p a r a t i v e l y  r o o t e d  
o r g a n i s m  l i k e  a  s t a p h y l o c o c c u s  was a b l e  t o  c r o s s  t h e  
i n t e r v e n i n g  t i s s u e  t h e n  t h e  l i k e l i h o o d  o f  a  s t r e p t o ­
c o c c u s  d o i n g  t h i s  wa3 much g r e a t e r  and  i t s  f a i l u r e  t o  
d o  s o  s u g g e s t e d  t h a t  t h e  o r g a n i s m s  r e c o v e r e d  f ro m  t h e  
a b s c e s s  d i d  n o t  o r i g i n a t e  i n  t h e  s i n u s .
The a b s c e s s  was c o v e r e d  o n ly  b y  t h e  t h i n n e s t  
l a y e r  o f  s k i n  and  an i n f e c t i o n  may h a v e  b e e n  c a r r i e d  
t h r o u g h  when a s p i r a t i n g .  A n o th e r  f e a t u r e  was t h a t  
t h e r e  w ere  n o  c l i n i c a l  s i g n s  o f  s e c o n d a r y  i n f e c t i o n  
i n  t h e  a b s c e s s .
A t e n t a t i v e  c o n c l u s i o n  was made f ro m  t h i s  s m a l l  
n u m b er  o f  c a s e s  t h a t  t h e  s o f t  t i s s u e  i n t e r v e n i n g  b e ­
tw e e n  t h e  s i n u s e s  a n d  t h e  a b s c e s s e s  fo rm e d  a n  e f f i c i e n t  
b a r r i e r /
b a r r i e r  t o  t h e  s p r e a d  o f  i n f e c t i n g  o r g a n i s m s  f ro m  one 
t o  t h e  o t h e r  and  t h a t  t h e  o rg a n ism s  w i t h i n  t h e  s i n u s e s  
w e re  v e r y  c l o s e l y  l i m i t e d  i n  t h e i r  d i s t r i b u t i o n  t o  t h e  
c o n f i n e s  o f  t h e  s i n u s .  F u r t h e r  p r o o f  o f  t h i s  l a s t  
s t a t e m e n t  was d e m o n s t r a t e d  b y  t h e  a lm o s t  c o m p le te  
a b s e n c e  o f  a c u t e  l y m p h a d e n i t i s  o c c u r r i n g  i n  t h e  g l a n d s  
d r a i n i n g  a r e a s  c o n t a i n i n g  a  p r o f u s e l y  d i s c h a r g i n g  s i n u s .  
From  t h e  com bined  r e s u l t s  i t  was c o n c lu d e d  t h a t  s e c o n d ­
a r y  i n f e c t i o n s  o c c u r r e d  a f t e r  s i n u s  f o r m a t i o n  i n  a l l  
b u t  a  v e r y  fe w  c a s e s  and a l s o  t h a t  t h e  p r e c a u t i o n s  
t a k e n  i n  a s p i r a t i n g  t h e  a b s c e s s e s  w ere  s u f f i c i e n t l y  
go o d  t o  p r e v e n t  t h e  i n g r e B s  o f  i n f e c t i o n .
A t t e n t i o n  was n e x t  f o c u s s e d  on t h e  s i n u s e s  w h ich  
w e re  e x am in ed  a t  v a r y i n g  p e r i o d s  o f  t im e  a f t e r  t h e i r  
i n c e p t i o n  and c e r t a i n  r e s u l t s  w ere  t a b u l a t e d .
TABLE 46 . /
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Name.
S i t e  o f  
l e s i o n . D a te  o f  E x a m in a t io n .
J  .McG. G la n d s
(neclc)
1 0 . 3 .3 4  2 5 . 3 . 3 4 2 6 . 3 .3 4 2 7 . 3 . 3 4 .
C.W. d o . A b sc e ss  b e f o r e  i n c i s i o n .
I . e . Do. 1 3 .1 2 .3 3 1 6 .1 2 .3 3 •
W.L. L .  h i p 2 3 .1 2 .5 3 2 5 .1 2 .3 3 1 0 . 2 . 3 4 .
M 3 . R . k n ee N ot a s p i r a t e d . 9 . 1 1 . 3 3
1 . 2 . 3 4
1 7 .1 1 .3 3
1 9 .3 .3 4
1 .1 2 .3 3
1 0 .1 1 .3 4
P .T . L .  h i p 3 . 1 2 .3 3 5 .1 2 .3 3 1 2 .1 .3 4 1 9 .3 .3 4
J.McB . S p in e 2 9 .1 0 .3 3  1 3 .1 1 .3 3  2 8 .1 1 . 33 1 0 .1 .3 4
R.McK. Elbow 2 1 . 3 . 3 4  2 1 . 4 .3 4 5 . 6 . 3 4 1 3 .7 .3 4 H e a le d  u n i n f e c t e d .
W.G. R . h i p 1 9 . 1 .3 4  2 . 2 . 3 4 1 9 .2 .3 4 2 0 . 2 . 3 4 Do.
Reaccunt l l a t i o n . 1 0 .3 .3 4  2 4 . 3 .3 4 2 8 . 3 .3 4 1 9 .6 .3 4
J . R . G la n d s
(n e c k )
3 1 .1 0 .3 3 H e a le d  u n i n f e c t e d .
J  .McL. L .  h i p 2 7 . 4 .3 5  9 . 5 . 3 5 1 .6 .3 5 1 7 .6 .3 5 H e a le d  u n i n f e c t e d .
M.G . S p in e 4 . 5 . 3 4 Do.
J . S . S p in e 4 . 2 . 3 4  1 1 . 2 .3 4 1 4 .2 .3 4 1 9 . 2 .3 4 2 1 . 6 . 3 4
H .McK. A nkle 1 9 .7 .3 4  2 2 . 7 . 3 4 2 3 . 7 . 3 4 3 0 . 7 . 3 4 1 3 .1 0 .3 4
J .G . Femur 2 5 . 3 . 3 4  1 0 . 4 .3 4 1 0 .4 .3 4 2 1 . 1 0 .3 4
J .G . A nk le 1 2 .6 .3 4 1 8 . 6 .3 4 2 9 . 6 .3 4 1 2 .1 1 .3 4
B.H. Knee 1 9 .1 0 .3 3 1 7 .1 1 .3 3 1 4 . 5 .3 4
9 . 1 1 .3 4 8 . 1 2 . 3 4  2 2 . 1 2 .3 4
D a te  u n d e r l i n e d  i n  r e d  i s  d a t e  o f  s i n u a  f o r m a t i o n  and 
D a te  u n d e r l i n e d  i n  b l a c k  I s  t h a t  on w h ich  s e c o n d a r y
i n f e c t i o n  was r e c o v e r e d  f ro m  t h e  s i n u s  d i s c h a r g e .
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From t h e  t a b l e  i t  was s e e n  t h a t  t h e  o n s e t  o f  i n f e c t i o n  
v a r i e d  i n  t im e  and  d i d  n o t  o c c u r  a u t o m a t i c a l l y  u p o n  t h e  
f o r m a t i o n  o f  a  s i n u s .  I n  a  few  i n s t a n c e s  3uch  was t h e  
c a s e  b u t  i n  n e a r l y  a l l  i n s t a n c e s  i n f e c t i o n  i n e v i t a b l y  
o c c u r r e d .
D e p a r t i n g  f ro m  t h i s  s m a l l  s e r i e s  o f  c a s e s  and 
u t i l i s i n g  d a t a  o b t a i n e d  f ro m  t h e  t a b l e s  i n  t h e  p r e ­
c e d i n g  c h a p t e r  t h e  r e s u l t s  o f  a l l  t h e  e x a m in a t io n s  w h ic h  
w ere  c o n d u c te d  w ere  g r a p h e d  t o  show t h e  r e l a t i v e  p r o ­
p o r t i o n  o f  s e c o n d a r i l y  i n f e c t e d  s i n u s e s  t o  t h o s e  f r e e  
f ro m  i n f e c t i o n  a t  d i f f e r e n t  p e r i o d s  o f  t i m e .
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From t h e  g r a p h  i t  was s e e n  t h a t  n o n - i n f e c t e d  s i n u s e s  
w ere  f o u n d  r a r e l y  a f t e r  t h e  f i r s t  m onth  a l t h o u g h  a 
few  e x a m p le s  w ere  n o t e d  a t  l a t e  p e r i o d s .  R e c a l l i n g  
t h e  o b s e r v a t i o n  made i n  t h e  p r e c e d i n g  c h a p t e r  t h a t  
h e a l i n g  s i n u s e s  w ere  o f t e n  f r e e  f ro m  i n f e c t i o n  t h e s e  
l a t t e r  r e s u l t s  w ere  r e - e x a m in e d  and  i t  was fo u n d  t h a t  
a l l  t h e  e x am p les  r e p o r t e d  u p  t o  t h e  t e n t h  m onth w ere  
h e a l i n g  l e s i o n s .  T h i s  l e f t  f o u r  e x a m p le s  i n  t h e  l a t e r  
m o n th s  s t i l l ,  b u t  t h e s e  w ere  c a p a b l e  o f  e x p l a n a t i o n  a s  
f o l l o w s .  T h a t  i n  t h e  1 2 - 1 5  m o n th s  p e r i o d  was i n  
a  t o x i c  p a t i e n t  who h a d  h a d  a  p r e v i o u s  h e a v y  s e c o n d a r y  
i n f e c t i o n  b y  s t r e p t o c o c c i .  C l i n i c a l l y  t h e  c h i l d  was 
s e c o n d a r i l y  i n f e c t e d  b u t  t h e  s i n u s  w as c a p a b l e  o f  
c o m p le te  c l e a n s i n g  i n  i t s  u p p e r  r e a c h e s  and i t  was 
f e l t  t h a t  t h e  f a i l u r e  t o  r e c o v e r  p y o g e n ic  c o c c i  was 
d u e  t o  t h e  c o n c e n t r a t i o n  o f  a n t i s e p t i c s  i n  t h i s  r e g i o n .  
T h i s  c a s e  a l s o  a c c o u n te d  f o r  a  s i m i l a r  ex am p le  i n  t h e  
1 5 -18  m on th  p e r i o d  a s  a  f u r t h e r  a t t e m p t  was made t o  
r e c o v e r  a  s e c o n d a r y  i n f e c t i o n  w h ic h  a g a i n  f a i l e d .
T h e r e  was a l s o  t h e  p o s s i b i l i t y  i n  t h i s  i n s t a n c e  o f  t h e  
i n f e c t i o n  t e r m i n a t i n g  i t s e l f .  A s i n g l e  c a s e  w i th  
d i s e a s e  o f  t h e  c e r v i c a l  v e r t e b r a e  a c c o u n te d  f o r  t h e  
r e m a i n in g  two s t e r i l e  s i n u s e s  o c c u r r i n g  i n  t h e  15 -18  
m o n th s  and  t h e  1 8 -2 1  m o n th s  p e r i o d .  H e re  t h e  
f e a t u r e s  a l s o  s u g g e s t e d  a  s e c o n d a r y  i n f e c t i o n  a l t h o u g h  
n o n e /
n o n e  was c u l t u r e d .  F i n a l l y ,  h o w e v e r ,  a  g ram  p o s i t i v e  
unnamed d i p l o c o c c u s  was r e c o v e r e d  w h ich  p ro v e d  v e r y  
f r i a b l e  and  w h ic h  d i e d  o u t  i n  s u b c u l t u r e .  T h i s  o rg a n is m  
may h a v e  b e e n  p r e s e n t  e a r l i e r  and  d e f i e d  c u l t u r e .  
T h e r e f o r e  a  s e c o n d a r y  i n f e c t i o n  was p r e s e n t  i n  e v e r y  
s i n u s  w h ic h  was n o t  a lm o s t  h e a l e d  a f t e r  i t  h a d  b e e n  
i n  e x i s t e n c e  m ore  t h a n  one  m on th  w i t h  one n o t a b l e  
e x c e p t i o n  i n  t h e  i n s t a n c e  o f  a  s i n u s  a r i s i n g  f ro m  a  
h i p  j o i n t  l e s i o n  w h ic h  was m a i n t a i n e d  f r e e  f ro m  i n ­
f e c t i o n  t h r o u g h o u t  i t s  f o u r  m onth  c o u r s e .  T h is  was 
d o n e  b y  o b s e r v i n g  s c r u p u l o u s  c a r e  i n  d r e s s i n g  an d  t h e  
s h o r t  d u r a t i o n  o f  t h e  s i n u s  was i n t e r e s t i n g  t o  n o t e .
A g e n e r a l  c o n c l u s i o n  was fo rm e d  t h a t  s e c o n d a r y  i n f e c t ­
i n g  o r g a n is m s  w e re  s u p e ra d d e d  s h o r t l y  a f t e r  s i n u s  
f o r m a t i o n  h a d  o c c u r r e d .  The s o u r c e  o f  t h i s  i n f e c t i o n  
was t h e n  s o u g h t  and  t h e  two p o s s i b l e  s o u r o e s  w h ic h  
e x i s t e d ,  e n d o g e n o u s  and e x o g e n o u s ,  w ere  e x a m in e d .
E n d ogenous  i n f e o t i o n  was p o s s i b l e  i n  n o r m a l  h e a l t h  
b u t  was much m ore  l i k e l y  t o  o c c u r  i n  t h e  c o u r s e  o f  a n  
a c u t e  i l l n e s s  o r  i n  a  s e p t i o a e m i c  c o n d i t i o n .  The 
o n l y  a c u t e  i l l n e s s  w h ic h  o c c u r r e d  d u r i n g  t h e  i n v e s t i ­
g a t i o n  was S c a r l a t i n a  and  h e r e  t h e  c l i n i c a l  a p p e a r a n c e s  
i n  c e r t a i n  p a t i e n t s  s u g g e s t e d  t h e  p o s s i b i l i t y  o f  an  
a d d e d  i n f e c t i o n  s t i m u l a t i n g  t h e  a c t i v i t y  o f  t h e  t u b e r ­
c u l o u s  p r o c e s s .  T h re e  p a t i e n t s  o n l y  show ed t h e s e  
f e a t u r e s .
I .  J J I .  T u b e r c u l o s i s  o f  d o r s o  lu m b a r  v e r t e b r a e  
w i t h  a  r e - a c c u m u l a t i o n  o f  p u s  w i t h i n  a n  a b s c e s s  w h ic h  
h a d /
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h a d  b e e n  q u i e s c e n t  f o r  e i g h t  m o n th s .  T h i s  o c c u r r e d  
7 d a y s  a f t e r  t h e  o n s e t  o f  S c a r l a t i n a .
I I .  W.G. A lm ost i n a c t i v e  b o n e  l e s i o n  o f  R .  h i p .
F r e s h  a b s c e s s  a p p e a r e d  i n  t h i g h  10 d a y s  s i f t e r  o n s e t  o f  
S c a r l a t i n a .
I I I .  J  *B. T u b e r c u l o s i s  o f  s a c ru m  w i t h  an  a b s c e s s  o f  
t h i g h  w h ich  i n c r e a s e d  v a s t l y  i n  s i z e ,  s t a r t i n g  3 d a y s  
a f t e r  t h e  o n s e t  o f  S c a r l a t i n a .
A l l  t h e s e  c a s e s  p r e v e n t e d  t h e  common f e a t u r e  o f  a  r a p i d  
a c c u m u l a t i o n  o f  p u s  i n  t h e i r  a b s c e s s e s  c l o s e l y  f o l l o w ­
i n g  a n  a t t a c k  o f  S c a r l a t i n a .  An o b v io u s  i n f e r e n c e  was 
t h a t  s t r e p t o c o c c i  m ig h t  b e  r e s p o n s i b l e  f o r  t h i s  and  
t h e  a b s c e s s  c o n t e n t s  w ere  ex am in ed  b a c t e r i o l o g i c a l l y  
on  s e v e r a l  o c c a s i o n s  f o r  t h e  p r e s e n c e  o f  s u c h  i n f e c t i o n  
w i t h  n e g a t i v e  r e s u l t s .  T h i s  seem ed t o  e x c l u d e  t h e  
p o s s i b i l i t y  o f  a n  e n d o g en o u s  i n f e c t i o n  i n  t u b e r c u l o u s  
a b s c e s s e s  e v e n  i n  t h e s e  e m i n e n t l y  s u i t a b l e  c a s e s .
A p o s s i b l e  e x p l a n a t i o n  o f  t h e  i n c r e a s e d  a c t i v i t y  o f  
t h e  t u b e r c u l o u s  p r o c e s s  l a y  i n  t h e  f a c t  t h a t  i n  none  
o f  t h e s e  c a s e s  was t h e  p r im a r y  l e s i o n  i n a c t i v e  and 
t h a t  t h e  u n w o n ted  movement p l u s  t h e  s u s p e n s i o n  o f  
n o r m a l  t r e a t m e n t  w h ic h  to o k  p l a c e  d u r i n g  t h e  c o u r s e  
o f  t h e  i n t e r c u r r e n t  i l l n e s s  was d e t r i m e n t a l  t o  t h e  
h e a l i n g  p r o c e s s .  O t h e r  c a s e s ,  n u m b e r in g  2 1 ,  w ere  a l s o  
o b s e r v e d /
o b s e r v e d  d u r i n g  and  a f t e r  an  a t t a c k  o f  S c a r l a t i n a  b u t  
i n  n o n e  was t h e r e  an y  c h a n g e  i n  t h e  t u b e r c u l o u s  l e s i o n  
c l i n i c a l l y  o r  r a d i o l o g i c a l l y . A n o t e  was t h e r e f o r e  made 
t h a t  S c a r l a t i n a  a s  a  c o m p l i c a t i o n  o f  s u r g i c a l  t u b e r c u ­
l o s i s  was a  d e t r i m e n t a l  f a c t o r ,  a l t h o u g h  o n ly  i n  a 
m in o r  d e g r e e .
T h e se  c a s e s  w ere  n o t  t h o u g h t  t o  b e  s u f f i c i e n t  e v i ­
d e n c e  t o  d i s c o u n t e n a n c e  t h e  p o s s i b i l i t y  o f  e n d o g en o u s  
i n f e c t i o n  and t h e  p ro b le m  was a p p r o a c h e d  i n  a n o t h e r  
m a n n e r .  I t  was t h o u g h t  t h a t  a  s e p t i c a e m i a  m ig h t  o c c u r  
am o n g s t  t h e s e  c a s e s  i n  r e l a t i o n  t o  o t h e r  a c u t e  s t r e p t o ­
c o c c a l  i n f e c t i o n s  i n  t h e  s i n u s e s  s u c h  a s  e r y s i p e l a s  and 
c e l l u l i t i s .  A c c o r d i n g l y  b lo o d  c u l t u r e s  w ere  made f ro m  
8 p a t i e n t s  w h e re  t h i s  p o s s i b i l i t y  was p r e s e n t  a n d  t h e  
r e l e v a n t  d e t a i l s  w e re  t a b u l a t e d .
TABLE 47.
Name • A c u te  L e s i o n . R e s u l t .
M .H . C e l l u l i t i s ,  A c u te  a b s c e s s  
f o r m a t i o n ,  t o x a e m i a .
S t e r i l e .
M.McG. d i t t o . D o .
P . T . d i t t o . D o.
M .MoG. d i t t o . Do.
J . S . d i t t o . D o .
S.M . d i t t o . Do.
C .D . E r y s i p e l a s D o .
C .D . d i t t o . D o.
J . S . C h r o n ic  to x a e m ia D o .
I n  t h e s e  e x a m p le s  n o  e v id e n c e  o f  a s e p t i c a e m i a  was 
f o u n d .  A c o n c l u s i o n  was m ade , b a s e d  on a l l  t h e  exam ­
i n a t i o n s  w h ic h  w ere  made t h a t  s e c o n d a r y  i n f e c t i o n  o c c u r ­
r i n g  i n  t u b e r c u l o u s  a b s c e s s e s  and s i n u s e s  was n o t  e n d o ­
g e n o u s  i n  o r i g i n .
The o n ly  r e m a i n in g  s o u r c e  o f  i n f e c t i o n  was t h e r e ­
f o r e  e x o g e n o u s  w h ich  m ean t f ro m  t h e  s k i n  s u r f a c e  o r  
f ro m  t h e  a i r .  W ith  r e g a r d  t o  t h e  f o r m e r  H a x th a u s e n  
show ed t h a t  s t r e p t o c o c c i  c o u ld  b e  r e c o v e r e d  f ro m  t h e  
s k i n  s u r f a c e  i n  5%  o f  c a s e s  and  t h a t  t h e s e  o r g a n is m s  
w ere  p o t e n t i a l l y  p a t h o g e n i c .  U t i l i s i n g  a  s im p l e  t e c h ­
n i q u e  a n  a t t e m p t  was made t o  r e c o v e r  t h e s e  o rg a n ism s  
f ro m  t h e  s k i n  s u r f a c e  o f  2 1  p a t i e n t s .  The r e s u l t s  
w ere  t a b u l a t e d  and  a p p e a r  a s  f o l l o w s : -
TABLE 4 8 .
A t te m p ts  t o  R e c o v e r  S t r e p t o c o c c i  f ro m  S k i n .
Name. S i t e . S t a p h . S t r e p . D ip h .
M.C . T h ig h A lb u s - -
M .McC. T h ig h A lb u s - +
M.H. T h ig h A lb u s - -
J . P . G ro in C i t r e u s
a l b u s
a .  h aem . -
E «B • G r o in A lb u s - +
H .A . T h ig h A lbus
A u reu s
- -
L .C . G ro in A lb u s N on-haem . -
S.M. G ro in A lbus - -
TABLE 4 8 . ( c o n t in u e d )
Name. S i t e S t a p h . S t r e p . D ip h .
H .G . G ro in A lbus - **
S.M . G ro in A lb u s - +
J .U o L . T h ig h A lb u s
c i t r e u s
- +
A .F . Arm A lb u s
c i t r e u s
- +
MJ3 . G r o in A u reu s - -
C.M. G ro in A lb u s
A u reu s
-
H .C . G ro in C i t r e u s
a l b u s
- -
R .McK . G r o in A u reu s - +
J . B . G r o in C i t r e u s
a l b u s
- -
S . S . Arm a l b u s
a u r e u s
- -
R . J  • G ro in A lb u s - -
S 3 . G ro in A lb u s - +
P . D . T h ig h A lb u s — -
S t a p h y l o o o c c i ,  so m e tim e s  m ore t h a n  o n e  t y p e ,  w ere  
r e c o v e r e d  i n  e v e r y  i n s t a n c e ,  d i p h t h e r o i d  b a c i l l i  i n  
7 i n s t a n c e s  and s t r e p t o o o c c i  i n  2 .  T w e n ty -n in e  s t r a i n s  
o f  s t a p h y l o c o c c i  w ere  i s o l a t e d ,  20  b e i n g  S t .  a l b u s ,  4 
S t .  a u r e u s  and  5 S t .  c i t r e u s . B eyond  n o t i n g  t h e  
c o l o u r /
c o l o u r  n o  f u r t h e r  o b s e r v a t i o n s  w ere  made o f  t h e s e  
o r g a n i s m s  an d  t h e  f e a t u r e  o f  i n t e r e s t  was t h e  h i g h  
i n c i d e n c e  o f  S t .  c i t r e u s .  No a t t e m p t  was made t o  
c l a s s i f y  t h e  d i p h t h e r o i d  b a c i l l i  b u t  an  e x a m in a t io n  
was made o f  t h e  s t r e p t o c o c c i .  One was a .  h a e m o l y t i c  on 
b l o o d  a g a r  and t h e  o t h e r  was a  n o n - h a e m o l y t i c  o rg a n is m  
w h ic h  g re w  i n  s h o r t  c h a i n s .  O n ly  t h e  f i r s t  o f  t h e s e  
w as t y p e d .  On i t s  b i o c h e m i c a l  c h a r a c t e r i s t i c s  i t  was 
a n  i n d e t e r m i n a t e  s t r a i n  o f  S .  v i r i d a n s  w h ic h ,  when 
ex am in ed  s e r o l o g i c a l l y ,  showed i t s e l f  t o  h a v e  n o  r e ­
l a t i o n  t o  any  o f  t h e  t y p e  c u l t u r e s  b y  com plem ent f i x a ­
t i o n  t e s t s  b u t  was m o s t  n e a r l y  r e l a t e d  t o  S .  e q u i  on 
i t s  a g g l u t i n a t i o n  f e a t u r e s .
T h i s  e x a m in a t io n  show ed t h a t  i t  was p o s s i b l e  f o r  
t h e  s e c o n d a r y  i n f e c t i n g  o r g a n is m s  t o  g a i n  a c c e s s  t o  
t h e  s i n u s  f ro m  t h e  s k i n  s u r f a c e  p a r t i c u l a r l y  i n  t h e  
i n s t a n c e  o f  s t a p h y l o c o c c i  and  d i p h t h e r o i d  b a c i l l i .
The a b s e n c e  o f  h a e m o l y t i c  s t r e p t o c o c c i  f ro m  t h e  s u r f a c e  
and  t h e i r  m arked  p r e p o n d e r a n c e  w i t h i n  t h e  s i n u s e s  i n ­
f e r r e d  t h a t  t h e s e  o r g a n i s m s  m u s t  g a i n  i n g r e s s  f ro m  some 
o t h e r  s o u r c e .
The o n ly  r e m a in in g  s o u r c e  was a i r  b o r n e  and t h e  
c o n c l u s i o n  was fo rm e d  t h a t  s u c h  an i n f e c t i o n  o r i g i n a t e d  
f ro m  t h e  b u c c a l  s p r a y ,  a  r o u t e  w h ic h  was show n t o  b e  
o f  im p o r ta n c e  b y  o b s t e t r i c i a n s  p a r t i c u l a r l y  w i t h  r e g a r d  
t o  s t r e p t o c o c c i .  A t t e m p ts  w ere  made t o  c u l t u r e  s t r e p t o ­
c o c c i /
s t r e p t o c o c c i  f ro m  t h e  b u c c a l  s p r a y  and t h e  m ethod 
a d o p te d  was t o  a s k  8 p e o p l e  t o  cough  o v e r  e x p o se d  b lo o d  
a g a r  p l a t e s . S t r e p t o c o c c i  w ere  r e c o v e r e d  i n  3 i n s t a n c e s , 
2 f ro m  p a t i e n t s  w i t h  S c a r l a t i n a  and  1 f ro m  a  p e r s o n  i n  
good h e a l t h .  The d e t a i l s  o f  t h e s e  s t r a i n s  w ere  -
I .  W.G. B .  h a e m o l y t i c  s t r e p t o c o c c u s .
Complement f i x a t i o n  t e s t  = S .  e q u i .  
A g g l u t i n a t i o n  -  i n c o m p l e t e  S .  f a e c a l i s  
an d  S .  p y o g e n e s .
R e l a t e d  t o  s e v e r a l  s i n u s  s t r a i n s .
I I .  R .B .M . B .  h a e m o l y t i c  s t r e p t o c o c c u s .
B i o c h e m i c a l l y  = S .  p y o g e n e s .
Com plem ent f i x a t i o n  t e s t  = S .  e r y s i p -  
e l a t o s u s .
A g g l u t i n a t i o n  t e s t  = S .  e r y s i p e l a t o s u s .
I I I .  J . S .  B .  h a e m o l y t i c  s t r e p t o c o c c u s .
B i o c h e m i c a l l y  i n d e f i n i t e .
S e r o l o g i c a l l y  i n d e f i n i t e .
( p r o b a b l y  a  m ixed  s t r a i n )
T h e se  o r g a n i s m s  b o r e  a  d i s t i n c t  r e s e m b la n c e  t o  t h o s e  
w h ic h  w ere  i s o l a t e d  f ro m  t h e  s i n u s e s  i n c r e a s i n g  t h e  
p o s s i b i l i t y  o f  a  d r o p l e t  i n f e c t i o n  o f  s i n u s e s ,  a  p o s ­
s i b i l i t y  w h ic h  was f u r t h e r  e n h a n c e d  b y  t h e  b e h a v i o u r  
o f  s i n u s e s  i n  t h e  v i c i n i t y  o f  S c a r l a t i n a .
I n  t h i s  r e s p e c t  t h e r e  w e re  9 e x a m p le s  o f  s t r e p t o ­
c o c c a l /
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s t r e p t o c o c c a l  c o m p l i c a t i o n s  o c c u r r i n g  i n  t h e  s i n u s e s  
an d  r e l a t e d  t o  a  d e f i n i t e  o u t b r e a k  o f  S c a r l a t i n a .  
A t t e n t i o n  was f i r s t  d ra w n  t o  t h i s  r e l a t i o n s h i p  i n  t h e  
i n s t a n c e  o f  a  c h i l d  w i t h  a  d i s c h a r g i n g  s i n u s  o f  t h e  
a n k l e  when t h e  f o l l o w i n g  e v e n t s  w e re  n o t e d . -  
I n  F e b r u a r y  1933 a  c a s e  o f  S c a r l a t i n a  o c c u r r e d  i n  a  
w ard  and  w i t h i n  t h e  n e x t  2 4  h o u r s  a  w e l l  m arked  c e l l u ­
l i t i s  a p p e a r e d  a ro u n d  t h e  a n k l e  s i n u s  o f  t h e  p a t i e n t  
o c c u p y in g  a  n e i g h b o u r i n g  b e d .  E x a m in a t io n  o f  t h e  
s i n u s  d i s c h a r g e  r e v e a l e d  t h a t  t h e  c o m p l i c a t i o n  was 
a s s o c i a t e d  w i t h  t h e  s o l e  p r e s e n c e  o f  s t r e p t o c o c c i  i n  
g r e a t  n u m b e r s . T h i s  o rg a n is m  was t y p e d  w i t h  t h e  a i d  
o f  b i o c h e m i c a l  t e s t s  and  was shown t o  b e  S .  p y o g e n e s .  
C u l t u r e s  w ere  t a k e n  f ro m  t h e  t h r o a t s  o f  2 h e a l t h y  
c h i l d r e n  o c c u p y in g  s i m i l a r l y  a d j a c e n t  b e d s  y i e l d i n g  
s » p y o g e n e s  i n  one i n s t a n c e  and  S .  v i r i d a n s  i n  t h e  
o t h e r .  The i n f e r e n c e  was t h a t  i n f e c t i o n  g a i n e d  a c c e s s  
t o  t h e  s i n u s  f ro m  t h e  a i r  when t h i s  medium was h e a v i l y  
i n f e c t e d .  Had t h i s  a s s o c i a t i o n  o c c u r r e d  o n l y  once  
t h e n  i t  m ig h t  h a v e  b e e n  s a i d  t o  b e  a  c o - i n c i d e n c e  b u t  
f u r t h e r  e x a m p le s  a r o s e .  A n o th e r  c h i l d  s u f f e r i n g  f ro m  
d a c t y l i t i s  w i t h  a  d i s c h a r g i n g  s i n u s  on h e r  h a n d  d e ­
v e l o p e d  S c a r l a t i n a  on 2 6 . 9 . 3 3  w hen , w i t h i n  3 d a y s ,  
m a r g i n a l  c e l l u l i t i s  o c c u r r e d  a ro u n d  t h i s  s i n u 3  and t h e  
d i s c h a r g e  i n c r e a s e d  i n  a m o u n t .  An e x a m i n a t i o n  i n  t h i s  
in s ta n c e ^  y i e l d e d  s t r e p t o c o c c i  i n  p u r e  c u l t u r e  o f  t h e  
t y p e  S .  p y o g e n e s .  S t i l l  f u r t h e r  e v i d e n c e  was shown 
b y /
b y  a  c h i l d  who h a d  s o f t  t i s s u e  t u b e r c u l o s i s  o f  t h e  k n ee  
j o i n t s  w i t h  a  s m a l l  d i s c h a r g i n g  w ound. She d e v e lo p e d  
m i l d  S c a r l a t i n a  on 5 . 1 0 . 3 3  w h ic h  was f o l l o w e d  one  d a y  
l a t e r  b y  t h e  o n s e t  o f  c e l l u l i t i s  a ro u n d  t h e  d i s e a s e d  
j o i n t .  T h e se  f r e s h  symptoms w e re  a s s o c i a t e d  w i t h  t h e  
p r e s e n c e  o f  s t r e p t o c o c c i  o f  t h e  g ro u p  S .  i n f r e q u e n s .  
A n o th e r  p a t i e n t  i n  t h e  a d j a c e n t  b e d  who h a d  an  a x i l l a r y  
a d e n i t i s  i n c i s e d  on 1 6 .1 0 .3 3  d e v e lo p e d  e r y s i p e l a s  f ro m  
t h e  s i n u s  on  2 1 .1 0 .5 3  and  t h e  o r g a n i s m s  r e c o v e r e d  h e r e  
w ere  o f  t h e  g ro u p  S .  p y o g e n e s .  T h i s  a s s o c i a t i o n  was 
m ore  r e m o te  y e t  t h i s  l a t t e r  p a t i e n t ’ s  d r e s s i n g  was d o n e  
b y  t h e  s t a f f  i n  a t t e n d a n c e  u p o n  t h e  c a s e  o f  S c a r l a t i n a  
and  t h e  p r e c a u t i o n s  i n  u s e  e l i m i n a t e d  a l l  s o u r c e  o f  
i n f e c t i o n  o t h e r  t h a n  t h a t  c a r r i e d  b y  a i r  o r  f r c m  t h e  
b u c c a l  s p r a y .
S p o r a d ic  c a s e s  o f  S c a r l a t i n a  w e re  o f  i n f r e q u e n t
o c c u r r e n c e  b u t  i n  3 f u r t h e r  i n s t a n c e s  t h e  f e a t u r e s
a p p e a r i n g  i n  t h e  w a rd s  i n  w h ic h  t h e y  o c c u r r e d  w e re  o f
i n t e r e s t .  I n  one  w ard  t h e s e  w ere  a s  f o l l o w s . -
The d i s e a s e  a p p e a r e d  i n  one  c a s e  on 8 . 1 0 . 3 4  and  was
a s s o c i a t e d  w i t h  i n c r e a s e d  a c t i v i t y  f ro m  t h e  s i n u s e s
o f  2 a d j a c e n t  p a t i e n t s ,  o n e  on 6 . 1 0 . 3 4  and  t h e  o t h e r
o n  1 3 .1 0 .3 4  and  i n  b o t h  o f  t h e s e  c a s e s  t h e  d i s c h a r g e
a
f ro m  t h e  s i n u s  y i e l d e d Ap u r e  c u l t u r e  o f  s t r e p t o c o c c i .
I n  a n o t h e r  w ard  t h e  d i s e a s e  a p p e a r e d  on 3 . 1 . 3 4  and  a n  
a c u t e  i n f l a m m a t i o n  o c c u r r e d  i n  t h e  s i n u s  o f  t h e  n e i g h ­
b o u r i n g /
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n e ig h b o u r in g  p a t i e n t  on 8 .1 .3 4  from w hich  once  a g a in  
a  p u re  c u l t u r e  o f  s t r e p t o c o c c i  was o b t a i n e d .  I n  t h e  
t h i r d  and l a s t  i n s t a n c e ,  w here  th e  o c c u r r e n c e  o f  a  
’ c a r r i e r '  was p r o v e d ,  c o m p l i c a t io n s  i n  s i n u s e s  were 
c e l l u l i t i s  a round  an a n k le  and a  d e f i n i t e  i n c r e a s e  i n  
t h e  a c t i v i t y  o f  a  g r o i n  s i n u s  a s s o c i a t e d  i n  b o th  i n ­
s t a n c e s  w i th  th e  a p p e a ra n c e  o f  h a e m o ly t ic  s t r e p t o c o c c i  
i n  th e  d i s c h a r g e s .  T hese f e a t u r e s  w ere  c h a r t e d  as  was 
t h e  o c c u r r e n c e  o f  s t r e p t o c o c c a l  t h r o a t s  and S c a r l a t i n a  
amongst t h e  s t a f f  and p a t i e n t s .  Prom t h e  c h a r t  th e  
r e l a t i o n s h i p  o f  th e  s i n u s  c o m p l ic a t io n s  t o  an  i n c r e a s e  
from  t h e  a i r  b o rn e  i n f e c t i o n  i n  th e  ward was c l e a r l y  
s e e n .
CHART 5 .
«A
I n  o r d e r  t o  d i s c o v e r  i f  t h i s  r e l a t i o n s h i p  e x i s t e d  
b e tw e e n  S c a r l a t i n a  and  s i n u s  c o m p l i c a t i o n s  d u e  t o  
s t r e p t o c o c c i  t h e  d e t a i l s  o f  e a c h  p a t i e n t  w i t h  a  d i s ­
c h a r g i n g  s i n u s  who d e v e lo p e d  t h i s  d i s e a s e  w e re  o b t a i n e d .  
F i v e  c a s e s  a p a r t  f ro m  t h o s e  r e c o r d e d  f e l l  i n t o  t h i s  
c a t e g o r y ,  and n o  c h a n g e  to o k  p l a c e  i n  t h e  c o u r s e  o f  
s i n u s .
I n  c o n c l u s i o n ,  e n d o g e n o u s  i n f e c t i o n  o f  a b s c e s s e s  
and  s i n u s e s  was shown t o  b e  a b s e n t  and  a l s o  t h a t  a b s ­
c e s s e s  w ere  a lm o s t  e n t i r e l y  f r e e  f ro m  s e c o n d a r y  i n f e c ­
t i o n  w h ic h ,  when i t  o c c u r r e d  was m o s t  p r o b a b l y  o f  
e x o g e n o u s  o r i g i n .  Exogenous i n f e c t i o n  was shown t o  
b e  p o s s i b l e  f ro m  t h e  s k i n  s u r f a c e  w h ic h ,  h o w e v e r ,  was 
i n c a p a b l e  o f  e x p l a i n i n g  t h e  p r e s e n c e  o f  t h e  s t r e p t o ­
c o c c i  w h ic h  w ere  r e c o v e r e d  f ro m  t h e  s i n u s e s  and i n  t h i s  
r e s p e c t  i t  was shown t h a t  t h e s e  o r g a n is m s  m o s t  p r o b a b l y  
o r i g i n a t e d  f ro m  t h r o a t s  b y  d r o p l e t  i n f e c t i o n .  T h i s  
p o s s i b i l i t y  was e n h a n c e d  b y  t h e  f a c t  t h a t  a  s i n u s  w h ich  
r e m a in e d  a c t i v e  and p a t e n t  f o r  a  c o n s i d e r a b l e  p e r i o d  
a lm o s t  c e r t a i n l y  h a d  an  i n f e c t i o n  by t h e s e  o r g a n i s m s .
I n  s h o r t ,  t h e s e  w ou n d s , d i f f e r e n t  f ro m  m ost i n  t h a t  
t h e y  r e c e i v e  c o n s i d e r a b l e  c a r e  b e f o r e  and a f t e r  t h e i r  
o n s e t ,  w e re  open  t o  i n f e c t i o n  s u c h  a s  i s  f e a r e d  b y  
g y n a e c o l o g i s t s  and  g e n e r a l  s u r g e o n s ,  n a m e ly  d r o p l e t  
i n f e c t i o n ,  and  t h i s  s o u r c e  o f  i n f e c t i o n  was one  o f  
i m p o r t a n c e  ju d g i n g  f ro m  t h e  se e m in g  i n e v i t a b i l i t y  o f  
a d d i t i o n a l  s e c o n d a r y  i n f e c t i o n  o c c u r r i n g  i n  s u i t a b l e  
s o i l .
THE TREATMENT OF THE CASES
The b a s i c  p r i n c i p l e  o f  a l l  t r e a t m e n t  was t h e  
n o r m a l  r o u t i n e  o f  a  s a n a t o r i u m .  E ach  c a s e  was p l a c e d  
u n d e r  c o n d i t i o n s  a s  n e a r l y  i d e a l  a s  p o s s i b l e ,  r e s t e d  
a d e q u a t e l y ,  f e d  s u i t a b l y  and  g i v e n  a s  much e x p o s u re  t o  
s u n  and a i r  a s  p o s s i b l e .  T h e se  f e a t u r e s  p l u s  t h e  
n e c e s s a r y  i m m o b i l i s a t i o n  o f  t h e  d i s e a s e d  a r e a  w ere  
d e s i g n e d  t o  b u i l d  u p  t h e  p a t i e n t ' s  b o d i l y  h e a l t h  and 
t o  i n c r e a s e  h i s  o r  h e r  g e n e r a l  r e s i s t a n c e  t o  t h e  
t u b e r c u l o u s  i n f e c t i o n .
A b s c e s s  f o r m a t i o n ,  when i t  o c c u r r e d  was c o m b a t te d  
m a in ly  b y  a s p i r a t i o n ,  t h e  t e c h n i q u e  and a im s o f  w h ich  
w e re  d e s c r i b e d  I n  a n  e a r l i e r  c h a p t e r .  E f f o r t s  w ere  made 
t o  p r e v e n t  a b s c e s s e s  o c c u r r i n g  and  c e r t a i n  fo rm s  o f  
t u b e r c u l o s i s  l e n t  t h e m s e lv e s  p a r t i c u l a r l y  t o  t h i s  e n d .  
F o r  e x a m p le ,  i f  a  s m a l l  a r e a  o f  d i s e a s e  was s e e n  r a d i o -  
l o g i c a l l y  i n  t h e  c e n t r e  o f  t h e  n e c k  o f  t h e  f e m u r ,  n o t  
i n v o l v i n g  t h e  j o i n t  c a v i t y  b u t  t h r e a t e n i n g  t o  d o  s o ,  
t h e n  a n  a t t e m p t  was made t o  rem ove i t  s u r g i c a l l y ,  
a v o i d i n g  t h e  j o i n t  c a v i t y .  T h i s  m e a s u re  was a p p l i c a b l e  
o n l y  i n  a  l i m i t e d  num ber o f  s i t e s ,  g e n e r a l l y  l o n g  b o n e s  
s u c h  a s  t h e  u l n a ,  t i b i a  and  t h e  lo w e r  end  o f  t h e  f e m u r  
a b o v e  t h e  k n e e  j o i n t ,  a s  w e l l  a s  t h e  exam ple  c i t e d .
I n  many i n s t a n c e s  i t  was s u c c e s s f u l  i n  c u t t i n g  s h o r t  
t h e  p r o g r e s s  o f  t h e  d i s e a s e .  N ex t  when a b s c e s s  f o r m a ­
t i o n  h a d  t a k e n  p l a c e  and  p r o g r e s s e d  t o  i n v o l v e  t h e  s k i n  
s u r f a c e /
s u r f a c e  and  a p p e a r e d  l i k e l y  t o  fo rm  a  s i n u s  t h e n  t h e  
s k i n  was i n c i s e d  and an  a t t e m p t  made t o  rem ove t h e  
u n d e r l y i n g  t u b e r c u l o s i s . An ad d ed  v a l u e  i n  t h i s  was 
t h a t  s k i n  s u r f a c e ,  d i f f i c u l t  t o  r e p l a c e ,  was c o n s e r v e d .  
As a  m e a s u re  t h i s  was n o t  a  d i s t i n c t  s u c c e s s  b u t  showed 
i t s  g r e a t e s t  v a l u e  i n  g l a n d u l a r  and s o f t  t i s s u e  l e s i o n s .  
No o t h e r  i n t e r f e r e n c e  was c o n d u c te d  w i t h  a b s c e s s e s .
When a  s i n u s  h a d  fo rm e d  and  s e q u e s t r a t i o n  was 
t a k i n g  p l a c e  i n  i t s  d e p t h s  t h e  s e q u e s t r a  w ere  re m o v e d .  
I n  i n s t a n c e s  w h e re  t h e  s e q u e s t r u m  was s i n g l e  i t s  r e ­
m oval h a s t e n e d  h e a l i n g  b u t  i f  g r a d u a l  and  p r o lo n g e d  
s e q u e s t r a t i o n  o c c u r r e d  t h e n  r e p e a t e d  i n t e r f e r e n c e  was 
n e c e s s a r y .  T h i s ,  i n  a n  i n f e c t e d  s i n u s  and p a r t i c u l a r l y  
o n e  i n  w h ic h  t h e r e  w ere  s t r e p t o c o c c i ,  o f t e n  r e s u l t e d  
i n  a  f r e s h  a c t i v i t y  o f  t h e  s e c o n d a r y  i n f e c t i o n  some 
d a y s  l a t e r ,  w h ic h ,  f o r t u n a t e l y , was n e v e r  m arked  i n  
d e g r e e .  An e x p l a n a t i o n  o f  t h i s  o c c u r r e n c e  was th o u g h t  
t o  b e  i n  t h e  f a c t  t h a t  i n t e r f e r e n c e  rem oved t h e  t u b e r ­
c u l o u s  membrane o f  t h e  s i n u s  and  e x p o s e d  h e a l t h y  b o d y  
t i s s u e s  t o  t h e  a c t i o n  o f  t h e  s e c o n d a r y  i n f e o t i n g  o r g a n ­
i s m s .  As h a s  a l r e a d y  b e e n  m e n t io n e d  t h i s  membrane was 
f e l t  t o  b e  a  d e f i n i t e  b a r r i e r  t o  t h e  a c t i v i t i e s  o f  
t h e s e  o r g a n i s m s .  A t t h e  o t h e r  end  o f  t h e i r  h i s t o r y  
w hen  s i n u s e s  w ere  p r o g r e s s i n g  to w a r d s  h e a l i n g  t h e y  
w e re  c a r e f u l l y  w a tc h e d  t o  s e e  t h a t  n o  e p i t h e l i u m  g rew  
down t h e i r  w a l l s  and  th e y  w ere  s u b j e c t e d  t o  a n  o c c a s ­
i o n a l  s c r a p e  w i t h  a  s p o o n .  T h is  a p p e a r e d  t o  h a s t e n  
h e a l i n g /
h e a l i n g  a n d ,  a s  i t  h a s  b e e n  shown t h a t  t h e s e  s i n u s e s  
l a c k e d  a  d a n g e r o u s  s e c o n d a r y  i n f e c t i o n ,  n o  a f t e r m a t h  
o c c u r r e d .
When t h e  to x a e m ia  f ro m  i n f e c t i o n  was g r a v e  th e  
m a jo r  s u r g i c a l  m e a su re  o f  a m p u ta t i o n  o f  t h e  d i s e a s e d  
member was c a r r i e d  c u t .  T h i s  p r o c e d u r e  was a p p l i c a b l e  
i n  some c a s e s  w i t h  a  p r im a r y  l e s i o n  s i t u a t e d  i n  t h e  
h i p  j o i n t  o r  t h e  k n ee  j o i n t  b u t  was more commonly u s e d  
w h ere  t h e  d i s e a s e  a f f e c t e d  e i t h e r  t h e  h a n d s  o r  f e e t  
o r  t h e  a n k l e  j o i n t .  I t s  g r e a t e s t  v a l u e  was s e e n  when 
u s e d  i n  t h e  l a s t  t h r e e  e x a m p le s ,  p r o b a b l y  b e c a u s e  i t  
was o n ly  a t t e m p t e d  a s  a  l a s t  r e s o r t  when t h e  d i s e a s e  
a f f e c t e d  t h e  h i p  o r  k n e e  j o i n t s .  The m arked  im p ro v em en t 
w h ic h  r e s u l t e d  i n  s u i t a b l e  c a s e s  t e n d e d  t o  e n c o u ra g e  
i t s  u s e  i n  many i n s t a n c e s  w here  c o n s e r v a t i v e  m e a s u re s  
and  p a t i e n c e  a c h ie v e d  a n  e v e n t u a l  c u r e .  T h i s  was 
p a r t i c u l a r l y  m arked  i n  t u b e r c u l o s i s  o f  t h e  a n k l e  j o i n t  
w h e re  t h e  s o u r c e  o f  t h e  d i s e a s e  was p r o t r a c t e d  and t h e  
l o c a l  d i s t u r b a n c e s  g r e a t ,  y e t  many s e v e r e  c a s e s  h e a l e d  
w i t h o u t  a m p u t a t i o n .  No o t h e r  m a jo r  s u r g i c a l  m e a s u re s  
w ere  e m p lo y e d .
The common c o m p l i c a t i o n s  a r i s i n g  f ro m  a  s i n u s  s u c h  
a s  c e l l u l i t i s  and a c u t e  a b s c e s s  f o r m a t i o n  w ere  t r e a t e d  
on  o r d i n a r y  s u r g i c a l  p r i n c i p l e s  and  o r th o d o x  t r e a t m e n t  
was g i v e n  t o  t h e  few  c a s e s  o f  e r y s i p e l a s  w h ic h  a r o s e .
The g e n e r a l  t r e a t m e n t  w h ic h  t h e  s i n u s e s  r e c e i v e d
w a s /
was a r o u t i n e  d a i l y  d r e s s i n g  w i t h  an  a n t i s e p t i c ,  t h e  
m ost common b e in g  c a r b o l i c  l o t i o n  o r  e u s o l .  Where th e  
s i n u s e s  r a n  d e e p ly  i n t o  t h e  t i s s u e s  p a c k in g  was i n ­
s e r t e d  to  a s s i s t  d r a i n a g e .  ’ P o ck e tin g *  was p re v e n te d  
a s  f a r  as  p o s s i b l e  b y  c a r e f u l  p ro b in g  w i th  s i n u s  f o r ­
c e p s  and a t t e m p t in g  t o  i n c r e a s e  t h e  d r a in a g e  o f  pus 
f ro m  t h e  'p o c k e t '  i n t o  t h e  g e n e r a l  s i n u s  t r a c k .  C o u n te r  
I n c i s i o n s  t o  a s s i s t  d r a in a g e  w ere made b u t  m a in ly  in  
an  emergency su ch  as  a c u te  a b s c e s s  f o r m a t i o n .  D u r in g  
a  p h ase  o f  a c t i v i t y  i n  a  s i n u s  i t  was n e c e s s a r y  i n  
many i n s t a n c e s  t o  have  more f r e q u e n t  chan ges  o f  d r e s ­
s i n g .
W ith  r e g a r d  t o  th e  m a t e r i a l s  u se d  when d r e s s i n g  i t  
was a l r e a d y  rem arked  t h a t  t h e  f a v o u r i t e s  were c a r b o l i c  
l o t i o n  o r  e u s o l .  D uring  t h e  i n v e s t i g a t i o n  a l l  m anners 
o f  s p e c i a l  f l u i d s  and p a s t e s  w ere  u se d  b u t  t h e y  d id  
n o t  have  any marked e f f e c t .  Amongst t h o s e  w hich  were 
u s e d  w ere  B . I . P . P . ,  B e c k 's  p a s t e ,  M orton ’ s f l u i d  and 
C a lo t s  f l u i d s  and p a s t e s .  The l a s t  nam ed, u se d  p u r e l y  
e m p i r i c a l l y ,  ap pea red  t o  b e  o f  v a lu e  a s  a  s u r f a c e  
d r e s s i n g  on th e  ty p e  o f  l e s i o n  cau sed  by  i n f e c t e d  s i n u ­
s e s  a r i s i n g  around th e  w r i s t  o r  a n k le  j o i n t s .
C o n tin u o u s  i r r i g a t i o n  o f  s in u s e s  was a t t e m p te d  
u s i n g  weak e u s o l  o r  no rm al s a l i n e  s o l u t i o n  w i th o u t  
im provem ent b u t  co m p le te  im m ersion  o f  l e s i o n s  o f  th e  
h a n d s ,  f e e t  o r  a n k le  j o i n t s  was found  t o  b e  o f  v a lu e  
i n  i s o l a t e d  c a s e s .
H e l i o t h e r a p y /
H e l i o t h e r a p y , o r  e x p o su re  o f  t h e  wound to  th e  
s u n ’ s r a y s  was s i m i l a r l y  t r i e d ,  a g a in  w i th o u t  marked 
change  i n  t h e  l o c a l  c o n d i t i o n  a n d ,  i n  v iew  o f  t h e  r i s k  
; o f  f u r t h e r  i n f e c t i o n  b e in g  a d d e d , i t  was d i s c o n t i n u e d ,  j
The c h e m ic a l  armament re d u c e d  i t s e l f  t o  c a r b o l i c  
l o t i o n ,  e u s o l ,  norm al s a l i n e  s o l u t i o n ,  C a l o t ’ s  p a s t e  
! and o c c a s i o n a l l y  a  1 /1000  a c r i f l a v i n e  e m u ls io n .  T h e i r  
v a lu e  e s p e c i a l l y  when th e  i n f e c t i o n  was g r o s s  was d o u b t -  
| f u l  i n  v iew  o f  th e  f a c t  t h a t  t h e  s e c o n d a ry  i n f e c t i n g  
o rg a n ism s  were p r e s e n t  i n  t h e  d e e p e s t  r e c e s s e s  o f  th e  
s i n u s e s  w here  t h e  a n t i s e p t i c  would r e a c h  o n ly  i n  a 
g r e a t  d i l u t i o n ,  i f  a t  a l l .  I n  s u p e r f i c i a l  l e s i o n s ,  
c a p a b le  o f  th o ro u g h  c l e a n s i n g  t h e i r  a c t i o n  was s i m i l a r  
t o  w hat i t  would have  b e e n  i n  a  norm al wound and r a p i d  
! c l e a n i n g  o c c u r r e d .  T h is  was p a r t i c u l a r l y  n o t i c e a b l e  
i n  s u p e r f i c i a l  g l a n d u l a r  l e s i o n s .
[
The h i g h  d e g re e  o f  i n f e c t i o n  n o te d  i n  t h e  s in u s e s  
j im p re s s e d  t h e  d a n g e r s  o f  an  i n f e c t i o n  b e in g  c a r r i e d  
‘ from  one s i n u s  t o  a n o th e r  by d e f e c t i v e  d r e s s i n g  t e c h ­
n iq u e  and t h i s  p o in t  was c a r e f u l l y  w a tched  d u r in g  
d r e s s i n g .  A r o u t i n e  was e v o lv e d  w hereby th o s e  s i n u s e s  
w h ich  w ere  f r e e  from  s e c o n d a ry  i n f e c t i o n  w ere d r e s s e d  
f i r s t ;  t h o s e  which c o n ta in e d  o rg a n ism s  o t h e r  th a n  
s t r e p t o c o c c i  n e x t ;  and f i n a l l y ,  t h o s e  i n f e c t e d  by  
s t r e p t o c o c c i .
T h is  c a r e  was f e l t  t o  b e  r e s p o n s i b l e  f o r  m a i n t a i n ­
i n g  c e r t a i n  l e s i o n s  f r e e  from  s t r e p t o c o c c i  a n d ,  i n  one 
i n s t a n c e /
i n s t a n c e ,  f o r  m a i n t a i n i n g  c o m p le te  ' s t e r i l i t y '  i n  a  
s i n u s  a r i s i n g  f ro m  a  h i p  j o i n t  d u r i n g  t h e  f o u r  m onths  
o v e r  w h ic h  i t  r e m a in e d  p a t e n t .
I n  s h o r t ,  i t  was f e l t  t h a t  t h e  s e c o n d a r y  i n f e c t i o n !  
o f  s i n u s e s  n e e d  n o t  o c c u r  b u t  t h a t  when i t  d i d  t h e  m ost 
s u i t a b l e  t r e a t m e n t  a p p e a r e d  t o  b e  t h a t  f o u n d e d  on 
o r d i n a r y  s u r g i c a l  p r i n c i p l e s .
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C O N C L U S I O K S .
I .  A s e r i e s  o f  132 c a s e s  o f  n o n -p u lm o n a ry  t u b e r c u ­
l o s i s  i n  c h i l d r e n  c o m p l i c a t e d  b y  t h e  p r e s e n c e  o f  
a b s c e s s  o r  s i n u s  f o r m a t i o n  was i n v e s t i g a t e d  f ro m  
t h e  c l i n i c a l  and b a c t e r i o l o g i c a l  a s p e c t s .
I I .  The r a t i o n a l e  o f  f o r m a t i o n  o f  ’ c o l d ’ a b s c e s s e s  
was o b s e rv e d  and  i t  was fo u n d  t h a t  t h e y  w ere  
d e p e n d e n t  u p o n  t h e  a c u i t y  o f  t h e  i n i t i a l  i n ­
f e c t i o n  and a l s o  on i t s  ' s i t e 1 . I n  t h e  s e r i e s  
u n d e r  c o n s i d e r a t i o n  t h e y  o c c u r r e d  m ore  f r e ­
q u e n t l y  i n  t h e  y o u n g e r  c h i l d r e n  b u t  s e x  d i d  n o t  
a p p e a r  t o  p l a y  any p a r t ,  n o r  d i d  t h e  f a m i l y  
h i s t o r y  qua t u b e r c u l o s i s .
I I I .  When a  s i n u s  r e s u l t e d  i t  was fo u n d  t o  b e  d e t e r ­
m ined  b y  t h e  same f a c t o r s  b u t  t h e  s i t e  o f  t h e  
l e s i o n  was m ore s i g n i f i c a n t .
I V .  86$  (1 1 3 )  o f  t h e  c a s e s  I n v e s t i g a t e d  fo rm ed  
s i n u s e s  and i t  was f o u n d  t h a t  i n  9 1 $  o f  t h e s e  
s i n u s e s  t h e r e  was p r e s e n t  a  s e c o n d a r y  i n f e c t i o n  
b u t  t h a t  t h e  s e r i o u s  s e c o n d a r y  i n f e c t i n g  o r g a n ­
ism  was t h e  s t r e p t o c o c c u s  w h ic h  was p r e s e n t  i n  
8 4 .8 $  o f  a l l  t h e  c a s e s .
V- /
The t y p e s  o f  s t r e p t o c o c c i  r e c o v e r e d  f ro m  t h e  
s i n u s e s  v a r i e d  c o n s i d e r a b l y  i n  t h e i r  c u l t u r a l  
and b i o l o g i c a l  c h a r a c t e r s  b u t  w e r e ,  i n  a  p r e ­
p o n d e r a n c e ,  c a p a b l e  o f  b e i n g  c l a s s i f i e d  w i t h i n  
t h e  g r o u p  S t r e p t o c o c c u s  h a e m o l y t i c u s .
The e f f e c t  o f  t h e  p r e s e n c e  o f  t h e s e  s t r e p t o c o c c i  
on t h e  l o c a l  and  g e n e r a l  c o n d i t i o n s  o f  t h e  
p a t i e n t s  was o b s e r v e d  when i t  was f o u n d  t h a t  
t h e y  w ere  r e s p o n s i b l e  f o r  a l l  t h e  a c u t e  com­
p l i c a t i o n s  o c c u r r i n g  i n  t h e  s i n u s .  I t  was a l s o  
fo u n d  t h a t  t h e y  i n c r e a s e d  t h e  r i s k  o f  l o c a l  
s p r e a d  o f  t h e  t u b e r c u l o u s  p r o c e s s  and a i d e d  i n  
i t s  more w id e s p r e a d  d i s s e m i n a t i o n .  T h e r e  was 
n o  e v id e n c e  t h a t  t h e y  i n f l u e n c e d  t h e  ’ a c t i v i t y 1 
o f  t h e  p r im a r y  l e s i o n  i t s e l f .  The to x a e m ia  
a r i s i n g  f ro m  t h e i r  p r e s e n c e  i n  t h e  t i s s u e s  was 
t h o u g h t  t o  d i m i n i s h  t h e  n a t u r a l  r e s i s t a n c e  o f  
t h e  p a t i e n t s  t o  t h e  t u b e r c u l o u s  p r o c e s s ,  t h e r e ­
b y  p r o t r a c t i n g  t h e  i l l n e s s  i n  many c a s e s ,  w h i l e  
i n  o t h e r s  c o n t r i b u t i n g  i n  some m e a s u re  t o  t h e  
f a t a l  i s s u e .
O rg a n ism s  o t h e r  t h a n  s t r e p t o c o c c i  w e re  fo u n d  
a s  s e c o n d a r y  i n f e c t i o n s  and  t h e s e  w e r e ,  i n  
o r d e r  o f  i n c i d e n c e ,  s t a p h y l o c o c c i ,  d i p h t h e r o i d  
b a c i l l i ,  c o l i f o r m  b a c i l l i  an d  some unnam ed 
o r g a n i s m s .  They w ere  w i t h  t h e  e x c e p t i o n  o f  
t h e /
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t h e  c o l i f o r m  b a c i l l i ,  a v i r u l e n t  o r  o f  low  v i r u ­
l e n c e .  S y m b io s is  was t h o u g h t  t o  o c c u r  m a in ly  
b e tw e e n  s t a p h y l o c o c c i  and  s t r e p t o c o c c i ,  r a r e l y  
b e tw e e n  t h e  l a t t e r  and d i p h t h e r o i d  b a c i l l i  
a l t h o u g h  i t  was n o te d  t h a t  t h e  s t r e p t o c o c c i  w ere  
c a p a b l e  o f  o u s t i n g  t h e  o t h e r s  f ro m  t h e i r  h a b i t a t .
V I I I .  Of a lm o s t  e q u a l  im p o r t a n c e  was t h e  t i m e  a t  w h ich  
s e c o n d a r y  i n f e c t i o n  t o o k  p l a c e  and i t s  s o u r c e .
I t  was fo u n d  t o  b e  a b s e n t  i n  a l l  c o l d  a b s c e s s e s  
exam ined  i n  t h e  s e r i e s  and o c c u r r e d  s u b s e q u e n t  
t o  t h e  b r e a k i n g  down o f  t h e  s k i n .  The s o u r c e  o f  
t h e  i n f e c t i n g  o r g a n i s m s  was d i f f i c u l t  t o  d e t e r ­
m ine  b u t  i n  t h e  b u l k  o f  t h e  c a s e s  i t  was e x o ­
g e n o u s  i n  o r i g i n  a n d  c o u ld  o n ly  b e  a t t r i b u t e d ,  
i n  t h e  c a s e  o f  s t r e p t o c o c c i ,  t o  d r o p l e t  i n f e c ­
t i o n  o r  p e r h a p s  t o  f a u l t y  t e c h n i q u e  d u r i n g  
d r e s s i n g .
I n  a  c e r t a i n  num ber o f  c a s e s  i t  was h i g h l y  
p r o b a b l e ,  m ore  e s p e c i a l l y  i n  t h e  d i p h t h e r o i d ,  
s t a p h y l o c o c c a l  and c o l i f o r m  g r o u p s f  t h a t  t h e  
s o u r c e  o f  i n f e c t i o n  was t h e  p a t i e n t ’ s  s k i n .
I t  was a n  i n t e r e s t i n g  o b s e r v a t i o n  t h a t  t h e  
com m onest e a r l y  i n f e c t i o n  w as s t a p h y l o c o c c a l  
and  d i p h t h e r o i d  i n  c h a r a c t e r  b u t  t h e  s t r e p t o ­
c o c c i ,  a p p e a r i n g  l a t e r ,  d o m in a te d  t h e  c o n d i t i o n  
d u r i n g /
d u r i n g  t h e  h i g h l y  a c t i v e  p e r i o d  an d  seem ed t o  
l e a d  t o  t h e  d i s a p p e a r a n c e  o f  t h e  o t h e r s ,  w i t h  
a  t e n d e n c y  f o r  t h e  r e v e r s e  p r o c e s s  t o  t a k e  p l a c e  
d u r i n g  t h e  s t a g e  o f  h e a l i n g .
L a s t l y  s i n u s e s  g e n e r a l l y  h e a l e d  i n  c l o s e  r e ­
l a t i o n s h i p  t o  t h e  h e a l i n g  o f  t h e  u n d e r l y i n g  
t u b e r c u l o u s  p r o c e s s  and  t h a t  q u i c k  h e a l i n g ,  and 
a n  u n c o m p l i c a t e d  c o u r s e  r e s u l t e d  i n  e v e r y  i n ­
s t a n c e  w h ere  i t  was p o s s i b l e  t o  e r a d i c a t e  t h e  
t u b e r c u l o u s  p r o c e s s  e n t i r e l y .
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APPENDIX.
To a b b r e v i a t e  c a s e  h i s t o r i e s  an d  g i v e  o n ly  
r e l e v a n t  d e t a i l s  t h e  f o l l o w i n g  t a b l e s  w ere  m ade.
Column 1 .  g i v e s  i n i t i a l s  o f  p a t i e n t s .
2 .  F a m ily  h i s t o r y .
3 .  Type o f  p r im a r y  l e s i o n : -
A c u te  = A 
S u b a c u te  = S 
C h ro n ic  = C
4 .  R e s u l t  o f  s e a r c h  f o r  t u b e r c l e  b a c i l l i  -
i f  p r e s e n t  a n d  t y p e d  t h e n  Human (H) o r
B o v in e  (b ) e n t e r e d  i n  f i r s t  co lum n: 
i f  c u l t u r e d  a n d  n o t  t y p e d  *+» i n  s e c o n d  
co lu m n , i f  n e i t h e r  c u l t u r e d  n o r  s e e n  
m i c r o s c o p i c a l l y  *0* i n  s e c o n d  co lum n.
5 .  F o rm a t io n  o f  s i n u s  f rom  a b s c e s s .
6 .  R e s u l t  o f  t r e a t m e n t .
EXAMPLE.
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4 -------- _J_
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R . E .
H H a a la d
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0
0
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♦
♦
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D ia d
D ia d
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FEMALES VERTEBRAE.
Hu m F . H . L e s i o n  
A S  C
T . B. S i n u s R e s u l t A g e  G rou p
H . S . - ♦ H + D e t e r i o r a t i n g
A .MOM - ■f H ♦ I . S , Q . 0 - 5  y r s
H . A . - ♦ H - H e a l e d .
M . S . ♦ ♦ 0 - J . S . Q .
D .M . - ♦ 0 ♦ D i e d .
H . R . - ♦ 0 ♦ H e a l e d . 5 - 1 0  y r
J . S . - ♦ ♦ ♦ D e t e r i o r a t i n g
M .C . “ ♦ H - H e a l e d .
J . S . m ♦ 0 ♦ D e t e r i o r a t i n g
U . L . ♦ ♦ ♦ H e a l e d . 10-15 y r s
J . T . mm 0 - H e a l e d .
H .M . - ♦ - H e a l e d .
M.M. ♦ H ♦ D i e d .
U . Q . - ♦ H ♦ I . S . Q . 15 y r s  ♦
P . P .
=ss=s
♦
is: s: =SSc=;
♦
:c : ===
0
ss : =3S
H e a le d
: : := = s :e = = : : : : : : s i : : : : = 3 s
FEMALES -  HIP JO IN T.
1 2  ^ 4 $  6
Name F .H . L e s i o n  
A S C
T ■ B. S in u s R e s u l t Age G ro u p .
N.G. - + H + H e a le d .
Im . m . - + + + D ie d .
C .D . + + + + D e t e r i o r a t i n g 5 -1 0  y r s .
M.H. + + + + H e a l e d .
N .3 . - + 0 + H e a le d .
A .S . - + 0 + H e a le d .
C .H . - + H + H e a le d .
J .M . - + + + H e a l e d . 1 0 -1 5  y r s .
c.w. + + H - H e a le d .
E.M. - + H - H e a le d .
M.M.
=====
- + H -*• D ied 15 + y r s .
MALES -  KNEE J'UINT.
1 2   ^ 4  5 6‘
Name F .H. L e s i o n  
A S C
T. B . S in u s R e s u l t Age G ro u p .
tf.H . - + + + H e a le d 0 - 5  y r s .
C .P . - + H + D ie d .
A.C. - + + + Im p ro v ed 1 0 -1 5  y r s .
R .C . + + H - H e a le d .
F e m a le s  -  Knee J o i n t .
M.C H e a le d
M.B H e a le d
5 -1 0  y r sR.H H e a le d
M.C H e a le d
MALES -  ANKLE JOINT. 
1 2 ^ 4 5  6
Name F . H. L e s i o n  
A S C
T . B. S in u s R e s u l t Age G ro u p .
J . G . + + H + H e a le d 0 - 5  y r s .
I . G . - + H + H e a le d
M.M. - + B + A m p u ta te d . 1 0 -1 5  y r s .
A.M. - + 0 + H e a l e d .
l
1 /
FEMALES ANKLE JOINT.
6
S.M. - + H + A m p u ta te d . 5 -1 0  y r s .
J .M . + + 0 + H e a l e d .
A.W. - + H + H e a le d .
H.M. - + + + H e a le d . 10-15  y r s .
M.T. - + H - H e a l e d .
MALES -  LUNG BONES.
1 _ _2  _ _ V  4  5 _____ 6
X J l  T a c H  r \ r \  H ' . 'D  s i l  n n  £Hame F .H . L e s io n
A S C
T. S. S in u s a e s u l t Age Group.
H.J . - + + + X.S.<*.
S.M. + + 0 + H e a le d . 0 -5  y r s .
G.D. - + + + H e a le d .
J  »G • - + 0 + H e a le d .
T .S . + + 0 + H e a le d .
J  .M. - + + + H e a le d .
D .P . - + + + Im p rov ing 5 -1 0  y r s .
J .G . + + H + H e a le d .
J .H . - + H - H e a le d .
W.H. - + a - D ie d .
J . S . - + 0 + I  .S.(^« 1 0 -1 5  y ^ s .
FEMALES LONG BONES.
1 6
S.M. - + + + H e a le d .
R.M. - + H + H e a le d . 0 -5  y r s .
A.K. + + H + I . S . Q .
H,C. + + H + D ied . 10-15  y r s .
DACTYLITIS.
R e s u l tF .H L e s i o n T .B Age Group
R.P
5 -1 0  y r s
H e a le dJ .B
FEMALES -  DACTYLITIS.
M.L. - + 0 + H e a l e d .
K.McM • - + + + D ie d .
R .S . - + 0 + I m p r o v in g . 0 - 5  y r s .
NT. P . + + 0 + I m p r o v in g .
B .C . + + + + H e a l e d .
T .H .
A .C .
- +
+
H
0
+
+
H e a l e d .
H e a le d .
5 -1 0  y r s .
A.M. - + H + Im p ro v in g 1 0 -1 5  y r s .
MALES -  GLANDS AND SOFT TISSUES. 
4  5_ 6
Name F •H. L e s io n  
A S C
T .B . S in u s R e s u l t Age Group
J . L . - + 0 + H e a l e d .
J . R . - + + + H e a le d . 0 - 5  y r s .
G.M. - + H + H e a l e d .
J . C . + + 0 + H e a le d .
J .M .
J .M . +
- +
+ B
+ +
+
H e a le d .
H e a le d .
5 -1 0  y r s .
H.M. - + 0 - H e a l e d . 1 0 -1 5  y r s .
FEMALES GLANDS AND SOF'r TISSUES.
1 i2 1 6
i . e . + + + + H e a le d
M.M.
A .C .
— +
+
+
+
+
+
H e a le d
H e a le d
0 - 5  y r s .
L .C . - + + + H e a l e d .
J . B . - + 0 + D ie d .
M .F. - H + H e a le d
C.W. - + B + H e a le d 5 -1 0  y r s .
M.D. - + 0 + H e a le d
E.M. - + + + H e a le d
M .S. - + + + H e a le d
C.W. - + 0 + H e a le d
K»C. + + 0 + H e a le d 1 0 -1 5  y r s .
I .W . - + 0 + H e a le d
MALES -  MISCELLANEOUS.
1 2   ^  4____5__ _ __6
Name F.,H. L e s i o n  
A S C
T .B. S in u s R e s u l t Age G ro u p .
tf.A . - + 0 + D ie d .
R .B . —m + 0 ♦ H e a le d
5 -1 0  y r s .
J .M . - + 0 + H e a le d
F .M. - + 0 + H e a le d
I . D . + 0 H e a le d
10-15  y r s .
D .R . — + + + H e a le d
FEMALES -  MISCELLANEOUS.
E .A .
E .B . +
- +
+
+
+
+
+
Im p ro v in g
H e a le d
0 - 5  y r s .
M.M. + 0 + H e a le d
5 -1 0  y r s .
C.M. - + 0 + H e a le d
S .N . - + 0 + H e a le d
A .B . + + 0 + H e a le d 1 0 -1 5  y r s .
